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M. G>. J^aHimoBa h T. B. CoKOJioBCKan 

AHATOMHH IIPOPOCTKA HEKOTOPBIX BH^OB 3JIAKOB 
H BOIIPOC 0 nPHPOAE OAHOftOJIbHOCTH 

C 2 pncyHKaMH n 4 Ta6jini^aMH pncyHKOB 

. M. F. DANILOVA AND T. B. SOKOLOVSKAYA. 

SEEDLING ANATOMY OF SOME GRASS SPECIES AND THE PROBLEM 
OF THE ORIGIN OF MONOCOTYLEDONITY 

H3yneHO aHaTOMnnecKoe CTpoemie npopocTKOB Triticum aestivum L., Oryza sativa L. 
h Zea mays L. Y ctbhobJ ieHo : 1) npoBOAHm, He nynKH m;HTKa h KOJieonTHJin bxoaht b CTejiy 
b oahom h tom >Ke y3Jie, npeABapHTejitHO c6jin>KaHCB Apyr c ApyroM, t. e. BeAyT ce6n aHa- 
jionraHO CHCTeMe cgmhaojibhbix cjieAOB (MeAnaHHan Houma —- 6oKOBBie jkhjikh); 2 ) Apobo- 
AHm,HH annapaT mnTKa—KOJieonTHJin npeACTaBJineT co6on cncTeMy hpoboahiahx nynKOB, 
BHeApniomHXCH b CTejiy och 3apoABima He3aBHCHM0 ot jihctobhx cjieAOB, HMeiomHX caMO- 
CTOHTejIBHyiO CBH3B C KOpHeM. 3TH A&HHBie aHaTOMHH IICnOJIB30BaHH KaK OAHO H3 CBHA6“ 
TejiBCTB b nojiB3y npeACTaBjieHnii o m;HTKe h KOJieonTHjie KaK o cahhoh CHCTeMe. 

B cbh3h c BonpocOM o mohokotiijihh y 3JiaKOB oco6hh HHTepec npeACTaBJineT cnoco6 
CBH3H npoBOAHiAHx TKaHen cpeAHeii >khjikh mnTKa co ctcjioh kophh. V AByAOJiBHux pac¬ 
TeHHH npn cjieAOBaHHH npoBOAHm;nx nyHKOB H3 ccmhao Jieii ,T iepe3 30Hy nepexoAa b KopeHB 
ocymecTBJiHeTCH CBoeo6pa3Han nepecTponKa b pacnojio>KeHHn npoBOAHm; HX TKaHen. Me- 
AHaHHan >KHjiKa ceMa aojih y AsyAOJiBHBix CBH3aHa c JiejKamen b ccmhaojibhoh hjiockocth 
3K3apxH0H npoTOKCHJieMoii KopHH, a TaKHte c <J)jio3mhbimh rpynnaMH, pacnojiaraiomuMHCH 
B Me>KCeMHAOJIBHOH HJIOCKOCTH. IIpH BCTyHJieHHH KOJIJiaTepaJIBHOro nyHKa MeAHaHHOH 
tkhjikh ceMHAOJin b 30Hy nepexoAa nponcxoAHT pacnmnjieHHe eAimoro THJKa $jio3Mbi Efa ABa, 
nocTeneHHO nepeMemaiomuxcH b MOKceMHAOJiBHyio hjiockoctb, a TaKnce nocTenenHBin nepe- 
xoa npoTOKCHJieMHoii rpynnBi b 3K3apxnoe nojio>KeHHe. 3jiaKaM npncym; npHHAnnnajiBHo 
hhoh xapaKTep cbh 3H MeAHaHnon >khjikh cgmhaojih c npoBOAHm;HM annapaTOM kophh: 
^jioaMHaH rpynna KojuiaTepajiBHoro npoBOAHnmro nynKa ceMHAOJin b 30He nepexoAa He 
MenneT CBoero nojiojKeHHH, t. e. thjk (J)jio3mhhx 3'jieMeHTOB, coxpaHHH n;ejiocTHOCTB, b ceMH- 
AOJie, ceMHAOjiBHOM y3Jie n KopHe, npoxoAHT b oahoh n toh me njiocKocTn; KCHJieMHaA nacTB 
ceMHAOJiBHoro nynKa CBH3aHa He c oahoh, a c AByMH npoTOKcnjieMHHMH rpynnaMH KopHH, 
pacnojiaraioiAHMHCH b nocjieAHeM no o6e CTopoHH ot rpynnBi $jio3Mhbix ajieMeHTOB. 

GBoeo6pa3ne Tnna 3 ohbi nepexoAa y 3JiaKOB no3BOJineT o6cyAHTB B03M0JKHBie wop^o- 
reHeTnnecKne MexaHH3MBi, nyTeM kotopbix oahoaojibhhh 3apoABim 3jiaK0B Mor B03HHKHyTB 
H3 AByAOJlBHOro. 

Mop^ojiornHecKoe CBoeo6pa3ne 3apoALima 3JiaKOB o6m;eH3BecTHO. Bojiee 
cJio>KHoe, neM y SoJibiniracTBa Apyrnx pacTeHHH, pacnjieHeHHe Tejia 3apoABima, 
Hajinqne y Hero oco6hx o6pa30BaHHH, KOTopbie TpyAHO roMOJiorn3HppBaTb 
c opraHaMH 3apoAbima pacTeHHH Apyrnx ceMencTB oAHOAOJibHbix h AByAOJib- 
Hbix, BcerAa B036y>KAaJiH HHTepec HCCJieAOBaTejien. B pe3yjibTaTe MiioroneT- 
hhx HCCJieAOBaHHH, npeAnpHHHTbix pa3JiHHHbiMH aBTopaMH, HaKonjieH 06- 
mHpHHH MaTepnaji, ocBemaiomHH CTpoeHne h pa3Bnrae 3apoAbima h npopocTKa 
y 3JiaKOB; oAHano nojiHoro pa3pemenHH cnopHbix BonpocoB He AocramiyTo. 

Bonpoc o npnpoAe opranoB 3apoAbinia 3JiaKOB HMeeT HenocpeACTBeHHoe ot- 
HomeHne k $HJioreHHH btoh rpynnbi pacTeHHH, a Tan>Ke mojkct paccMaTpn- 

BaTbCH H B CBH3H C 6oJiee oSmHM BOnpOCOM O npOHCXOJKAGHHH OAHOAOJIbHOCTH. 
McTOpHH H3yHeHHH 3TOH Hpo6jieMbI HeOAHOKpaTHO OCBemaJiaCb B o63dpHbIX 
paSoTax (TaxTaA>KHH, 1948; CepeSpHKOB, 1950, h AP-), noaTOMy mh kochcmch 
3Aecb ee JiHmb b oSmnx nepTax, ynoMHHyB Han6ojiee pacnpocTpajieBmiie rn- 

HOTe3bI npOHCXO>KAeHHH MOHOKOTHJIHH. 


A 1 BoTaHHHecKHit wypHaji, JSIa 3, 1973 r. 
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XerejiBMafiep (Hegelmaier, 1878) BbiABHHyji rnnoTe3y npoHCxojKAOHHH 
OAHOAOJiLHoro 3apo^Hma H3 A B YAOJibHoro nyTeM HeAopa3BHTHH oahoh H3 ce- 
MHAOJiefi. 3xa rnnoTe3a 6biJia pacnpHTHKOBaHa fl^KoraHceHOM (Johansen, 
1945, 1950), o6pam;aBmHM BHHMamie Ha to, hto ccmhaojih AByAOJibHbix p ac _ 
nojiaraioTCH jiaTepajibHO no oTHomemno k och 3apo^Lima, a eAHHCTBeHHan ce- 
mhaojih o^ho^ojibhlix cjiy>KHT nan 6 li npoAOJi>KeHHeM och, t. e. pacnoJiaraeTCH 
Ha Hen TepMHHajibHo. 3 to me noJio>KeHne pa3BHBajiocb A. JI. TaxTa^HHOM 
(1948), CHHTaiomHM, hto npeBpameHne AByAOJibHoro 3apoAbima b oahoaojib- 
hbih npoH3omjio b pe3yjibTaTe 3 aMeHbi 6 okobbix Tonen pocTa oahoh Bepxy- 
inenHOH, ABBmeH Hanajio eAHHCTBeHHOH ceMHAOJie. OftHaKo h Tonna 3peHHH 
XerejibManepa HaxoAHT ctopohhhkob cpe^n coBpeMeimbix HCCJieAOBaTejien, 
b HacraocTH 3M6pnojioroB, KOToptie npHHHMaioT HeKOToptie 3apoALimeBHe 
o6pa30BaHHH 3JianoB 3a peAyijnpoBaHHyio BTopyio ccmhaojiio (EaTbirmia, 
1968). 

CapA>KeHT (Sargant, 1903) npeAJio>KHJia rnnoTe3y chhkothjihh, cymHocTb 

KOTOpOH 3aKJIK)HaeTCH B TOM, HTO OAHOAOJIbHOCTb B03HHKJIB B pe3yJIbTaTe CJIHH- 
hhh AByx ceMHAOJien. ApryMeHTaijHH, npHBOAHMan eio b nojib3y CBoen rn- 
HOTe3bi, 6bijia b nocjieAyiomeM noABeprHyTa comhchhio, hto nocjiynvHJio npe- 
nHTCTBHeM K ABJIbHCHHieMy pa3BHTHK) 3TOTO B IjeJIOM OHeHb HHTepeCHOTO C MOp- 
(j)OreHeTHHeCKOH TOHKH 3peHHH HOCTpoeHHH. 

rnnoTe3a reTeponoTHJiHH (Hill, 1908; Boyd, 1931) AonycnaeT bo3mo/K- 

HOCTb B03HHKH0BeHHH MOHOKOTHJIHH HyTeM pa3AeJieHHH (^yHKIJHH MCH^AY ce " 
MHAOJIHMH H npeBpameHHH OAHOH H3 HHX B JIHCT. 

Ap6ep (Arber, 1925) hcxoaht H3 toto, hto comhaojih — bto He ocoSbie op- 
ranbi, a nepBbie jihctbh; a jihctbh MoryT pacnojiaraTBCH b y3Jie no OAHOMy, no 
ABa, no Tpn h t. a* BjiaroAapn CBoiiCTBeHHOMy oAHOAOJibHHM pnTMy pocTa 
b nepBOM y3Jie y hhx $opMHpyeTCH oahh jihct, a He A®a. 

M. C. flnoBJieB na ocHOBaHHH 3M6pnojiornnecKHx nccjieAOBaHHH 1946— 
1950 rr. npHineji k BbiBOAy, hto npeAsapoAbiineBaa CTyneHb pa3BHTHH OAHHa- 
KOBa y AByAOJIbHbIX H OAHOAOJIbHbIX. Pa3J[HHHH HaHHHaiOTCH n03>Ke, C MOMeHTa 
3ajion^eHHH ceMHAOJieii: y AByAOJibHbix SyropKH ceMHAOJieii pa3BHBaioTCH paB- 
HOMepHO h pacnojiaraiOTCH no CTopoHaM och, a y oahoaojibhbix ohh pa3BHBa- 
iotch nepaBHOMepno. B pe3yjibTaTe MenneTcn bch CTpyKTypa 3 apoABima: 
oahh H3 3anaTKOB ceMHAOJieii nanHHaeT ycHJieimo pa3pacTaTbca h CABnraeT 
b CTopony Apyroii 3anaTOK. Hkobjicb o6bHCHneT HepaBHOMepHOCTb pocTa 
ceMHAOJieii y OAHOAOJibHbix pacnoJio>KeHHeM hx no OTiiomeiiHio k HCTOHHHKy 
HHTaHHH — 3HAOcnepMy: pa3pacTaeTCH tot aanaTOK, KOTopbiii npnJieraeT 
k aiiAocnepMy (t. e. iu,htok); Apyron, o6pain,eHHbiH k ceMemiOH Ko>nype, 
naxoAHTCH b coctohhhh HenoToporo ymeTeHHH. B 6ojiee no3AHen pa6oTe 
M. n. CojmijeBa h M. C. Hkobjicb (1964) nona3ajiH, hto HapymeHne chmmot- 
Phh 3apoAbima 3JianoB nponcxoAHT Ha paimnx CTaAHHX 3M6pnoreHe3a BCJieA- 
CTBne 3aAep>KKH KjieTOHHbix ao^ohhh Ha BeHTpajibHoii CTopoHe cpeAHero npyca 
npn OAHOBpeMeHHO HAymnx HirreHCHBHbix KJieTOHHbix ao^ohhhx bo Been ann- 
KajibHoii nacTH. AnnKajibHan qacTb 3apoAbima h $opMiipyeT eAHHCTBeHHyio 
CeMHAOJIIO. 

B iiacTOHmeii paSoTe mh hmcjih ijejib AonojiiiHTb HMeiomnecH b jiHTepaType 
MaTepnajibi no aHaTOMHH 3apoAbima h npopocTna 3JianoB h HcnoJib 30 BaTb hx 
AJih o6cy>KAeHHH Bonpoca o npnpoAe m,HTKa h KOJieonTHJiH b cbh3h c npo6- 
JieMoii npoHCxo>KAeHHH oahoaojibhocth. 

MaTepnaji h MeTOAHKa 

OSbeKTaMH paSoTbi 6bijih npeACTaBHTejin ceM. Gramineae : Triticum aesti- 
vum L., Zea mays L. h Oryza sativa L., OTHOCHiH,HecH k pa3HHM Tpn6aM — 
Hordeae , Maydeae h Oryzeae h xapaKTepH 3 yioiii,HecH pa 3 JiHHHbiMH THnaMH 
CTpoeHHH 3apoAbima. MccjieAOBaHHH npoBOAHJincb Ha 3apoAbimax h npopocT- 
Kax. T^jih nojiyneHHH Hy>Kiioro MaTepnajia 3epnoBKH npopaiH,HBajiHCb b nam- 
nax neTpn h BereTaii;HOHHbix cocyAax na pacTBope KHonna. 3aTeM npopocTKH 
OTAeJIHJIHCb OT 3epiIOBOK H $IiKCHpOBaJIHCb B CMeCH HaBaiHHHa (xpOM-apeTO- 
$opMOJi). npenapaTbi npnroTaBJiHBajiHCb no oSmenpHHHTOH MeTOAHKe. Toji- 
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njHHa cpe 30 B 20 h 30 mk. OKpacna — ca$paHHHOM no Kapracy c noAKpacKOH 
boahlim chhhm. 

MHKpo$oTorpa(|)HH BbinojiHHJincb Ha MHKpo^oToycTaHOBKe CDMH-2 n 
MHKpOKHHOyCTaHOBKe MKY-1. 


Pe3yjibTaTW 

IlepBLiH Bonpoc, KOTopLifi npeACTaBJineT HHTepec npn H3yneHHH n$oBo- 
AHm;eH CHCTeMbI npopOCTKOB 3JiaKOB, — 3TO CBH3B CeMHAOJIBHHX H JIHCTOBBIX 
cjieAOB co CTeJion rjiaBHoro 3apoAbimeBoro KopHH. 3tot Bonpoc, xoth h npcjie- 
AOBajiCH paHee phaom aBTopoB, Bee >Ke H3-3a pa3HopennBOCTn nojiyneBHbix 
AaHHLix He MOH^eT cwraTtCH pemeHHLiM. 

Blijih H3yneHLi cepnirabie nonepenHbie cpe3H 3apoAHmeH h npopocTKOB 
Bcex Tpex bhaob 3JiaKOB. Ha Ta6ji. 1 (cm. eKJieuny) npeACTaBjieHH MHKpo<£oTo- 
rpa$HH nocjieAOBaTejibHLix cpe30B 3apoAbima nmemmbi, HannHan ot ann- 
KajibHOH qacra ao ocHOBaHHH. Cpe3, CAeJiaHHLiH b annKajiBHOH oSjiacTH 3apo- 
AHrna (Ta6ji. 1, 1 ), npoxoAHT nepe3 id;htok, KOJieonTHJiL n Tpn 3anaTOHHbix Jincxa. 
IUhtok HMeeT oahh npoBOAnmnn nynoK, KOJieonTHJib — ABa nynna, pacno- 
JiojKeHHLie HanporaB Apyr Apyra. 3anaTKH JiHCTbeB, b 3aBHCHMOCTH ot bo 3- 
pacTa, HMeiOT pa3JiHHHoe hhcjio nynKOB. B 1 -m jincTe HMeeTCH MeAnalnian 
/KHJiKa h mecTb nap 6 okobbix >khjiok, t. e. Bcero 13 npoBOAHmHX nyBKOB. 
Bo 2-m JiHCTe HacHHTHBaeTcn ceMt npoBOAHmHX nynKOB: MeAHamiaH nmjiKa 
h Tpn napbi jiaTepajibiibix. B 3-m jihctc BHAHa OAHa MeAnaHHan >KHJiKa. 

CjieAyioni;HH cpe3 (Ta6ji. I, 2 ) 3axBaTLiBaeT iahtok, KOJieonTHJib h ab£ aa- 
naTOHHbix JiHCTa. B mnTKe npocjienoiBaeTCH oahh npoBOAnmnii nynoK, b ko- 
.TeonTHJie — Asa nyana. B jihctbhx HacwrbiBaeTcn y>ne MeHbmee hhcjio nyn- 
kob, ae m Ha npeAHAymeM ypoBHe. B 1-m jihctc — agbhtb nyraoB: MeAHamiaH 
>KHjina h neTLipe napH jiaTepaJibHbix; y 2-ro JiHCTa nona enje coxpaHneTcn 
ceMb >khjiok, y TpeTbero — OAHa. 

Ha em;e 6oJiee hh 3 kom ypoBHe ( t. e. Sjinme k y3Jiy) cpe3 npoxoAHT nepe3 
hi;htok, KOJieonTHJib h ABa JiHCTa (Ta6ji. I, 3). B njHTKe no-npenoieMy TOjibKo 
oahh npoBOAHin;HH nynoK, b KOJieonTHJie — ABa nyana. B 1-m jihctc Ha 3 TOM 
ypoBHe coxpaHHeTcn ceMb nynKOB: MeAnaHHan >KHJiKa h Tpnnapbi jiaTepajiblHtttx; 
MeAHaHHan >KHJiKa coxpaHneTcn Tamne n b 3-m jihctc. 

B ceMHAOJibHOM y3Jie (Ta6ji. 1 , 4 ) no-npe>KHeMy npocjieniHBaeTcn oahh npo- 
boahiahh nynoK m;HTKa, Asa nynna KOJieonTHJin, ceMb cjicaob 1-ro JiHCTa h Tpn 
cjieAa 2-ro JiHCTa. Ha otom me cpe3e othctjihbo BHAHa CBH3b BTopon napbi 6o- 
KOBHX JKHJIOK l-ro JiHCTa C 60KOBHMH 3apOAbimeBbIMH KOpHHMH. 3Ta nap& 60 - 
kobhx hchjiok 1-ro JiHCTa Ha 6oJiee HH3KOM ypoBHe b ocn yme He npOCJieWH- 
BaeTca. 

Ha cjieAyiomeM cpe3e (Ta6ji. I, 5 ) hhtb nynKOB 1-ro JiHCTa h Tpn nynKa 
2-ro JiHCTa bbihbjihiotch eme nan HHAHBHAyaJibHbie jiHCTOBue cjieAbi. 3aTo 
HH>Ke ypoBHeM (Ta6ji. I, 6 ) Bee nynKH, KpoMe MeAnaHHoro h oahoh napbi AaTe- 
paJibHbix, npHHaAJiOKamHx 1-My jincTy, TepniOT oTneTjinBbie KOHTypu, ana- 
CT0M03Hpyn h cjiHBaacb c ApyrnMH HynnaMH. 

Ha ocHOBaHHH aHajiH 3 a cepnn onncaHHbix cpe30B 3 apoAHma nmeHHi^bi 
MOHCHO 3 aKJII 0 HHTb, HTO OTHeTJIHByiO npHMyiO CBH3b C TJiaBHblM 3 apOAbim 6 Bl>IM 
KopHeM HMeiOT Tpn npoBOAHin,Hx nynKa 1-ro JiHCTa, a TaK>ne npoBOAHmaa ch- 
CTeMa m;HTKa h KOJieonTHJin. OcTajibHbie nyann, cocTaBJiHiomne npoBOAnmyio 
CHCTeMy nepBbix jiHCTbeB, cjiHBaiOTCH hjih aHacT 0 M 03 Hpyi 0 T Me>KAy co 6 oh no 
Mepe cjieAOBaHHH k CTejie 3 apoAbimeBoro KopHH. npn 3 Tom nacTb npoBOAH- 
m,Hx nyHKOB CBH 3 aHa He TOJibKo c rjiaBHbiM, ho h c Sokobhmh 3 apoAbimeBbiMH 
KOpHHMH. 

CyAH no pacnoJioJKeHHK) cjieAa MeAHaHHOH whjikh 2-ro JiHCTa Ha none- 
penHOM cpe 3 e — HenocpeACTBeHHO hoa cjicaom MeAHaHHOH h^hjikh m,HTKa, — 
MO>KHO CHHTaTb, HTO MeAHaHIIblH HyHOK 2-TO JiHCTa 3aHHMaeT CBOe MeCTO B CTOJie 
nocjie BbixoAa H3 Hee MeAHaHHOH jkhjikh mHTKa (Ta6ji. I, 3). 

Ha Ta6ji. II (cm. eKJieuny) npeACTaBJieHa cepnn MHKpo$OTorpa$HH nocjieAo- 
BaTejibHbix cpe30B npopocTKa nmeHHn;bi, Ha KOTopbix mo>kho npocjieAHT^, xa- 



paKTep nepecTpoHKH npoBOflHmHX TnaHen npn Bbixo^e Me^HaHHOH jkhjikh 
IIJHTKa H3 CTeJIEI KOpHH. 

IlepBLiH cpe3 (Ta6ji. II, 1) npoxo^HT nepe3 CTejiy KopHH, xapaKTepn3yio- 
myiocH HajinraeM ceMH rpynn nepBHHHon ^jiobmh h Tanoro me ^ncjia rpynn 
npoTOKCHJieMLi, pacnoJio>KeHHbix pallia jibho, Henocpe^CTBeHHO no# nepn- 
I^HKJIOM. IJeHTp KopHH 3 aHHT KpyHHBIM ^HC^epeHIJHpyiOIIJHMCH COCyflOM Me- 
TaKCHJieMH. 

Btopoh cpe3 (Ta6ji. II, 2) npoxo^HT nepe3 ocHOBaime KopHH b tom MecTe, 
ra;e c ^Byx ero ctopoh otxoaht 6oKOBLie KopHH. B cbh3h c conjieHemieM CTeji 
6okobhx nopHen co CTejiofi rjiaBHoro KopHH mh bhahm 3^ecb HenoTopoe Ha- 
pyrnemie b pacnojio)neHHH rpynn npoTOKcmieMH n npoTo^JiosMbi. OflHaKO 
na CTopoHe CTejiH, oSpanjeHHOH k njHTny, b cTporo MeflnaHHon ero hjiockocth, 
pacnoJiaraeTcn xopomo o6oco6jieHHan rpynna sjieMeHTOB $jio3mbi, oSpaMjieH- 
Han c Tpex ctopoh sjieMeHTaMH nepBnnHon KCHJieMbi. Ilpn stom sjieMeHTbi 
npoTOKCHJieMH, nan n b HH>neJie>Kaii];HX 30Hax KopHH, 3aHHMaioT MecTo nop; 
nepmjHKJiOM. Ha stom me CHHMKe mo>kho BHfleTb, hto Kansan rpynna npoTO- 
KCHJieMLi pacnjieHneTCH Ha ^Ba ynacTna, H3 noTopbix o#hh npHHa,o;jie>KHT 
cpeflHen >KHJine njHTKa, a ,o;pyroH otxoaht k nynny KOJieonTHJin. 

Tpemn cpe3 (Ta6ji. II, 3) npoBe^eH nepe3 Me^naHHyio ncnjiny n^HTna. 

Bbixojj; npoBOflnmnx nynKOB njHTna n KOJieonTHJin H3 CTejiH oceBon nacra 
3 apoAHnia y mneHHijbi n pnca fleMOHCTpnpyeT Tan>ne Ta6ji. Ill (cm. enjieuny)\ 
3,n;ecb oTneTjiHBo bh^ho, hto 3Ta cncTeMa nynnoB bbixoaht H3 CTejibi b ceMHflojib- 
hom y3Jie n pa3BeTBjineTCH Ha onpeflejieHHOM ypoBHe Ha Tpn m, H3 koto- 
pbix oahh cocTaBJineT MeflnaHHyio ncnjiny njHTna, a flBa ocTajibHbix — npo- 
BOflnmne nynKH KOJieonTHJin. 

Bcnope nocjie Bbixo^a H 3 CTejibi, y me b ocHOBaHnn njnTna, npoBO^nmnn 
nynoK, cocTaBJimomnn MeflHaHHyio BKHJiny m;HTKa, pa3BeTBJineTCH. 

CTpyKTypa npoBOflnmero annapaTa njHTna Heo^HHaKOBa y Bcex H3yneH- 
hmx bhuob. Cjio>KHee, neM y ^pyrnx bh^ob, nocTpoeHa MeflnaHHan nmjiKa 
n^HTKa y KyKypy3bi. Y cBoero ocHOBaHnn OHa HMeeT bh a cjionaioro nynna, 
cocTonm;ero H3 Tpex cjmBnmxcn #pyr c flpyroM npocTbix KOJiJiaTepajibHbix nyn- 
KOB(Ta6ji. IV, 7, cm. enjieuny). H3ynemie nocjie^oBaTejibHbix noneperabix cpe- 
30b npopocTKa no3BOJineT noHHTb, neM onpeflejineTcn Tanan CTpyKTypa cpe#- 
Hen /Khjikh y KyKypy3bi. V npopocTKa KyKypy3bi HMeeTCH b OTjmnne ot npo- 
Poctkob flpyrax bh^ob flonojmHTejibHan napa 3apo,n;bimeBbix npHAaTOHHbix nop- 
Heii. Ohh 3aKJia^biBaiOTCH b ceMHflOJibHOM y3Jie n HanpaBJieHbinoHHHnaMiiBBepx 
(TaSji. IV, 2). CTejibi sthx nopHen, BCTynan b KOHTaKT c ijeHTpajibHOH CTejion 
ocn 3apoAbima, flaioT oTBeTBJieHnn b cpe^Hioio ncnjiny ceMH^ojin (Ta6ji. IV, 3) 
3tiim h o6T>HCHHeTcn TponcTBeHHOCTb cpeflHen huijikh mnraa Kynypy3bi. 

Boo6n];e BJiHHHne Sokobbix 3apo^bimeBbix nopHen Ha CTpyKTypy npoBo^n- 
m;ero annapaTa 3apo,n;bima n npopocTKa y 3JiaKOB BecbMa Bejinno. 3th KopHH 
3aKJia,n;biBaiOTCH, Kan h3bcctho, oneHb paHO, enje b npon;ecce 3M6pnoreHe3a, 
h $opMHpoBamie npoKaM6najibHOH CHCTeMH nepBHx jihctobbix opraHOB npo- 
hcxo^ht noji; HenocpeACTBeHHbiM bjihhhhcm chctcmh Sokobbix 3 apoAbimeBbix 
KopHen. 

B3aHMOOTHomeHne CTeji rjiaBHoro h Sokoboto 3apoflbimeBbix nopHen on- 
peAejineTCH He tojibko tcm, hto KaBK^an H3 hhx HMeeT caMocTonTeJibHyio CBH3b 
c jihctobhmh opraHaMH. IIo-BH^HMOMy, ne MeHbnree 3HaneHne HMeeT tot $aKT, 
hto CTejiH oT^ejibHbix 3 apoAbinieBbix Kopneii BCTynaiOT Apyr c ^pyroM b He- 
nocpeflCTBeHHHH KOHTaKT. 0 cnoco6e conjieHeHHH CTeji rjiaBHoro h 6okobi>ix 
3apo,n;binieBbix nopHen mo>kho cy,n;HTb no pnc. 1. (cm enjieuny). Cpe3, H3o6pa>neH- 
hhh Ha 3tom pncyHKe, nepecenaeT rjiaBHbin nopeHb b tom MecTe, r^e ero CTejia 
BCTynaeT b KOHTaKT co CTejiaMH nepBOH napbi Sokobhx 3apoAbimeBbix KopHen. 
Ha 3tom ypoBHe em;e He 3aMeTHO oco6hx HapymeHHH b pacnojio>neHHH rpynn 
npoBo^Hn^HX sjieMeHTOB no cpaBHeHHio c hx pacnojioBKemieM b coSctbchho 
nopne. ConjieHeHHe npoBOflHDjHX TnaHen rjiaBHoro h Sokobbix nopHen ocy- 
mecTBJineTCH nyTeM npnMoro noHTanTa cooTBeTCTByiomHX rpynn $jiosmh h 
KCHJieMbi. 

Ecjih B3htb 6 ojiee bbicokhh ypoBeHb 3apo^bimeBOH och, cooTBeTCTByiom;HH 
ceMH^ojibHOMy y3Jiy, r,a;e HannHaeTcn OTnjieHeHne npoBo^HmHX nynnoB n jihc- 

340 



tobhm opraHaM, to KapraHa CTejm pe3Ko MeHneTCH. IlepBOHauajiBHaH npaBHJiB- 
hoctb b pacnoJio>KeHHH OT^ejibHLix rpynn Hcue3aeT, ycTynan MecTo BHenmeh 
XaOTHHIIOCTH B HX paCHOJIOTKeilHH. KajK^BIH JIHCTOBOH CJiefl, COeflHHeHHHH CO 
CTejiofi rjiaBHoro KopHH, OKa3BiBaeTCH «ycHJieHHBiM» 3a cueT oTBeTBJiemra 
npoBOflHmHX TKaHen, cocTaBJiniomHX CTejiy Sokobbix KopHen. KpoMe Toro, 
nocjie^Hne #aioT oTBeTBJiemiH b jracTOBBie opraHLi Sojiee BepxHHx npycoB, 
y>Ke He HMeiomnx Henocpe^CTBeHHOH cbh3h c rjiaBHLiM KopHeM. TaKHM 06- 
pa30M, Bee JiHCTOBLie opraHBi 3apom>ima npHMO hjih KocBeHHo HMeioT CBH3B 
He tojilko c rjiaBHLiM, ho h c 60KOBLIMH 3apo,n;BimeBBiMH kophhmh. 


OScyHCfleHne 

B jiHTepaType hct hchocth b Bonpoce, nan CBH3aHH oTflejiBHBie npoBOAnmne 
nyuKH, CHa6>KaiomHe JiHCTOBLie opraHBi, co ctcjioh rjiaBHoro h 6okoblix 3a- 
poflLimeBLix KopHen. IIo SBepn (Avery, 1930), nyuoK npaTKa CBH3aH c flByMH, 
a HHorfla h c ueTBipBMH npoBOflHmHMH nyunaMH 1-ro JiHCTa. Eojiee Toro, 3Bepn 
OTMenaeT, hto HenoTopLie cjie^H 1-ro h 3-ro jihctlcb 6epyT Hauajio ot hi;htko- 
Boro nyHKa. B hpothbohojio;khoctb 9TOMy ToBapT (Howarth, 1927), IOht 
(Y ung, 1938), Meppn (Merry, 1941), 03ay n Ap. (Esau h a p., 1965) yKa 3 LiBaioT 
Ha He3aBHCHMoe BXonmeHHe b CTejiy KopHH npoBOflnmHX nyuKOB mHTKa h 1-ro 
JiHCTa. ^aHHLie Hanrax HaSjiKmeHHH ho 3 bojihiot hojihoctbio npHCoejgaHHTBca 
k aBTopaM, yKa3aBmHM Ha He3aBHCHMBiH xoa npoBOAHm,Hx nyuKOB mnTKa h 
KOJ ieOHTHJIH, C OflHOH CTOpOHLI, H HyHKOB 1-rO JIHCTa, C flpyTOH. MoHxHO CHH- 
tbtb TBep,o;o ycTaHOBJieHHBiM TaK>Ke, hto npoBOAHm,He nyuKH mHTKa h KOJieon- 
THJIH, HMeH CaMOCTOHTeJIBHyiO CBH3B C KopHeM, BXOflHT B CTejiy B OflHOM H TOM /KO 
y3Jie, npe^BapHTejiBHo c6jin>KaHCB ,npyr c flpyroM; npoBOftHmnH annapaT 
m,HTKa-KOJieoHTHJiH npe^CTaBjiHeT co6oh cncTeMy npoBOflHmnx nyunoB, ne- 
3aBHCHMyiO OT CHCTeMBI JIHCTOBLIX CJieftOB 1-TO JiHCTa, BXOflflmHX B CTejiy OCH 
C npOTHBOnOJIOJKHOH ee CTOpOHLI. 3 th ABHHBie aHBTOMHH MOryT 6 hTB HCH0JIB30- 
BaHLI KaK OflHO H3 CBH^eTeJIBCTB B HOJIB3y Hpe^CTaBJieHHH O 3H,HTKe H KOJieOHTHJie 
Kan e^HHOH CHCTeMe. C6jin>KeHHe nyuKOB mHTKa h KOJieonTHJin nepe^ BHe^pe- 
HneM hx b CTejiy och 3apoAHma ^aeT ocHOBaHHe paccMaTpHBaTB 3Ty CHCTeiuv 
nyuKOB nan MeflHamiyio h 6oKOBBie jkhjikh o,o;hoh ceMHflOJin. 

B KauecTBe o^Horo H3 ,n;aKa3aTejiBCTB b noJiB3y npeflCTaBJieHHH o KOJieon- 
THJie KaK uacra mHTKa mojkho paccMaTpHBaTB TaKH^e cjie^yiomee HaSjiKmenne 
aHaTOMOB. fljiH mnemmBi (Percival, 1921), KyKypy3Bi (Randolph, 1936) h 
oBca (Bonnet, 1961) oTMeuajiocB, hto b KOJieonTHJie 3pejioro 3apoAuma npn- 
cyTCTByeT tojibko npoKaMSnajiBHaH TKaHB. 3to 6bijio no^TBepjK^eHO TaK>ue 
O'BpaHHOM (O'Brien, 1965) npn H3yneHHH cpe30B HaMoueHHiix 3epH0B0K 
(uepe3 6 uacoB nocjie HaMaunBaHHH). Hh b o^hom H3 bthx cjiyuaeB He yzmJiocB 
o6Hapy>KHTB 3peJIHX COCy^HCTHX BJieMeHTOB B KOJieOHTHJIBHBIX nyuKax, B to 
BpeMH KaK B TJiaBHOH JKHJIKe 1-TO JiHCTa COCyflHCTBie 9JieMeHTLI SblJIH o6H0])y- 
>KeHLI. OTCyTCTBHe 3peJIHX COCy^HCTBIX 3JieMeHTOB B KOJieOHTHJie 3apOAB 1IJ ia 
6hjio noflTBepnmeiio 3aTeM HCCJie^oBaHHeM npocBeTjieHHBix npenapaTOB Ko;ie- 
OHTHJien, H3BJieueHHLIX H3 HaMOHeHHBIX CeMHH. 

B paSoTe TnMaHa h O'BpaHHa (Thimann a. O'Brien, 1965) 6ojiee noApo6iio 
npocjieH^eH npon;ecc ,n;H$(J)epeHi];Hai];HH npoKaMSnH b KOJieonTHJinx OBca h 
nmeHHn;Li. IIoATBepjKAaeTCH, uto b 3pejiBix 3apoflHinax KOJieonrajiBHBie nyunn 
coctoht H3 npoKaM6najiBHOH tkbhh h 6hctpo flH$(J)epeHn;HpyioTCH npn npo- 
pacTaHHH. Bo Bcex HCCJieAOBaHHBix hbmh oSBeKTax y 3pejiBix 3 apoflLinieH ko- 
jieonTHJiBHBie nyuKH TaK>Ke 6 bijih b cTa^HH hpokbmShh h ^H$$epeHn,HpoBaJiHCL 
npn npopacTaHHH. Y nHTH/iiHeBHLix npopocTKOB 9 th nyuKH Cljjih hojihoctbio 
^H$$epeHn;HpoBaHBi. 

3ana3AHBaHHe b AH^epemjnaijHH npoBOAnmnx TKaHen b nyunax KOJieon- 
thjih no cpaBHeHHio co cpe^Hen jkhjikoh 1-ro JiHCTa mojkct 6htb oS^HCHeno, 
ecjiH ji;onycTHTB, uto nyuKH KOJieonTHJin roMOJiornHHH Sokobbim jKHJinaM 
muraa, AH^epemjHaijHH TKaHen b kotopbix Mo>KeT hcckojibko 3ana3ABiBaTB 
no cpaBHeHHio c ero rjiaBHOH jkhjikoh, a TaKJKe h ho cpaBHeHHio c rjiaBHon 
JKHJIKOH 1-ro JiHCTa. 
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TaKHM o6pa30M, ^aHHue aHaTOMHHecKHx nccjieAOBaHHH cbhagtc ji bCTByioT 
b noJib3y npe^CTaBJieHHH o KOJieonTHJie nan Hacra iipaTKa. BMecTe c tcm, no 
HanieMy mhchhio, HeT HHKaKnx AOKa3aTejibCTB H3 oSjiacTHaHaTOMHH, KOToptie 
n03B0JIHJIH 6h paCCCMaTpHBaTL KOJieOnTHJIb KaK CaMOCTOHTeJIbHLIH JIHCTOBOH 
opraH. B nanecTBe Tanoro AOKa3aTeJibCTBa paccMaTpHBajmcb cjiynan Haxo>K- 
Achhh 6ojiee neM AByx nynKOB b KOJieonTHJie (Avery, 1930; Hkobjicb, 1937, 
h AP-)- OftHaKo AoSaBOHHbie nynKH, HaiiAeHHbie b kojicoiithjihx, He hbjihiotch 
M e^naiiHon hchjikoh, Hajmnne KOTopon xapaKTepHo rjm jincTa n ccmhaojih 
noKpHToceMeHHLix. B CBH3H c 3 thm caMo no ce6e npncyTCTBne b KOJieonTHJie 
6oJiLinoro nncjia >khjiok He Mo>KeT CHHTaTbCH AOCTaTOHHbiM KpnTepneM rjih . 
Toro, hto 6 bi HAeHTH^mjHpoBaTb KOJieonTHJib Kan jihct. 

Pn^epoM (Reeder, 1953, 1956) b KOJieonTHJinx Streptochaeta h Jovea pilosa 
6mia onncana Kan 6y#TO 6 h MeAnaHHan >KHJiKa. OftHaKO BHHMaTejibHoe H3y- 
neHne npeACTaBJieHHHx hm pHcyHKOB ySenmaeT b tom, hto Pn^ep Aonycraji 
onmSKy: oh npHHHJi, no-BHAHMOMy, 3a cpe^Hioio >KHJiKy KOJieonTHJin nynoK 
mHTKa, nepepe3aHHLiH ABaHmu b MecTe ero narnSa. 

HTan, HajiHHne b KOJieonTHJie ab yx napajuieabHbix nynKOB, cSjm^KaioinmxcH 
c MeAnaHHLiM nynKOM mHTKa nepeA BHeApoHHeM b CTejiy och, Momer paccMaT- 
pHBaTBCH KaK CBHAOTeJIbCTBO B HOJIb3y HpeACTaBJieHHH O KOJieonTHJie KaK 
nacTH mHTKa. 

HeKOToptie aBTopu b 3amnTy HpeACTaBJieHHH o jihctoboh npnpoAe KOJie- 
onTHJin npHBOAHT tot $aKT, hto b ero na3yxe y HeKOToptix bhaob HMeeTcn 
noHKa. OAHaKo BpayH (Brown, 1965) cwraeT, hto HajiHHne hohkh b na3yxe 
KOJieonTHJin BOBce He AOKa3LiBaeT, hto oh HBJineTcn jihctom, TaK KaK hohkh 
MoryT o6pa30BaTbcn hohth Be3Ae: Ha kophhx, jihctbhx, CTapbix ctcSjihx h 
B TKBHH KaJIJiyCa. Mbl CHHTaeM, HTO HaJIHHHe HOHKH B na3yxe KOJieonTHJin H OT- 
cyTCTBHe ee Bna3yxe muraa jihhihhh pa3 noA^epKHBaeT, hto m^TOK h KOJieon¬ 
THJib npeACTaBJinioT co6oh eAHHoe ijejioe. 

IIo-BHAHMOMy, b TaKOM >Ke Ayxe MoryT 6htb iiHTepnpeTnpoBaHbi h ABHHbie 
3M6pnoreHe3a. HaM Ka>KeTcn Hey6eAHTenbHbiM bhboa PaHAOJib^a (Randolph, 
1936) o jihctoboh npnpoAe KOJieonTHJin, CAeJiamibiH Ha tom ocHOBaHHH, hto 
nocjieAHHH 3aKJiaAbiBaeTcn, hoaoSho jihctbhm, b BHAe BajiHKa. B BHAe BajiHKa 
3aKJiaAHBaioTCH Bee opraHbi, HMeiomme JincTonoAoSHoe CTpoemie. Ho rjih . no- 
HHMaHHH npnpoAH KOJieonTHJin bbjkho 3HaTb He tojibko, hto oh nepBOHanajibHO 
3aKJiaAMBaeTCH KaK BajiHK TKaHH, a Tann^e h to, H3 KaKOH TKaHH otot BajiHK 
o6pa3yeTcn. Mhothmh HCCJieAOBaTejiHMH 3aAOJiro ao noHBjieHHH paSoTbi PaH- 
AOJib(|)a 6biJio AOKa3aHO, hto KOJieonTHJib B03HHKaeT H3 TKaHH ccmhaojih 
(Celakovsky, 1897; Wheatherwax, 1920; Soueges, 1924). IIo3>Ke 3to hojio- 
>KeHHe 6buio noATBepnmeHO Meppn (1941), a TaK^Ke ryrreHSeproM c coTpyAHH- 
KaMH (Guttenberg h AP-, 1954). 

Kan noAnepKHBaeT BpayH (1965), y Bcex pacTeHHH ccmhaojih B03HHKai0T 
npHMo H3 nacTH npo3M6pHO, a He H3 anHKajibHon MepncTeMbi, KaK HacTonmne 
JIHCTbH. IIJhTOK HMeeT TOHHO TaKOe >Ke npOHCXOJKABHHe, KaK CeMHAOJIH Bcex 
pacTeHHH. H nocKOJibKy KOJieonTHJib pa3BHBaeTcn H3 Toro >Ke 3M6pnoHajibHoro 
aanaTKa, hto h m^TOK, a He H3 annKajibiion MepncTeMbi, ^opMHpyiomencH no3A- 
nee, ero cjieAyeT paccMaTpnBaTb KaK o6pa30BaHne, He roMOJiornHHoe jihctbhm 
h npHHaAJie>Kamee ceMHAOJie KaK oAHa H3 ee nacTen, npnoSpeTaiomaH Sjiaro- 
Aapn CBoeo6pa3HOMy pocTy 3HaneHHe caMocTOHTejibHoro opraHa. 

0Ta TOHKa 3peHHH npeACTaBJineTcn naM coBepmeHHO npaBHJibHOH, ho, ho- 
BHAHMOMy, TpeSyeT hohchchhh. Ilpn nonbiTKe HHTepnpeTnpoBaTb CTpoeHne 
3apoAbiina 3JiaKOB mh cTajiKHBaeMcn npe>KAe Bcero c BonpocoM, hbjihctch jih 
hx 3apoAbiin b hojihom CMHCJie cjioBa oAHOAOJibHbiM, t. e. oSjiaAaeT jih oh cahh- 
CTBeHHOH ceMHAOJien. KpoMe m^TKa, npnnHMaeMoro mhothmh aBTopaMH 3a 
ceMHAOJiio, b KanecTBe BTopon ccmhaojih paccMaTpHBaioTCH HHorAa annSjiacT h 
KOJieonTHJib, a HHorAa abbkc 1-h jihct, AH(j)(J)epeHn;Hpyiom™cH b npon;ecce 
3M6pnoreHe3a. 

IIpH o6cy>KAeHHH Bonpoca o HHCJie ccmhaojich y 3JiaKOB hcoSxoahmo, 
no-BHAHMOMy, b nepByio onepeAb AoroBopnTbCH o tom, hto BOoSnm cjieAyeT 
na3HBaTb ceMHAOJien. Ccmhaojich He mojkct Ha3biBaTbCH jiioSoh jihctohoaoS- 
hhh opraH, 33Jio>KHBmHHCH b 3apoAbiine, Aa>Ke ecjin oh othbcth h neceT ee 



(JyHKijHH. CeMHflOJiHMH, no-BHAHMOMy, cjieAyeT Ha3tiBaTL anneHflHKyjiHpiibie 
OpraHLI, KOTOpLie He3aBHCHMO OT HX TOCJia COCTaBJIHIOT 1-H (ceMH^OJIBpLXH) 
y3eji n AH$$epeHu;HpyioTCH H3 TKaHH nposMSpno 6e3 ynacran $opMHpyiomeHCH 
no3>Ke annKajiBHOH MepncTeMH no6era. 3to onpeAejiemie ocHOBHBaeTcn 
npe/K^e Bcero Ha CBOHCTBeHHon BceM ceMeHHHM pacTeHHHM ocoSchhocth 3m6pho- 
reHe3a: 3ajio>KeHHe ceMHAOJieii npeACTaBJineT co6oh nepBHH 3Tan AHtJxfrepen- 
ijnaijHH nposMSpno, 3a kotophm cjieAyeT (JopMHpoBaHne ammajibHOH Mepn- 
CTeMbi no6era. AnnKajibHan MepncTeMa no6era ao o6oco6jieHHH nepBbix jihcto- 
bhx 6yropKOB npoxoAHT onpeAejieHHbiH 3Tan paaBHran, npnoSpeTaH CBOHCTBeH- 
Hyio toh hjih hhoh CHCTeMaTHHecKofi rpynne pacTeHHH Mop^ojioraneCKyio 
opraHH3aii;Hio, oTjiHHHyio ot opraHH3an;HH ammajibHoro nojiioca npo- 
3M6pno. H nan 6bi hh hoaxoahjih Mop^ojiora k TpaKTOBKe ceMHAOJien, 
npa^aBan hjih He npn^aBaH hm caMocTOHTejibHoe Mop^ojionmecKoe 3iianeHHe, 
Hejit3H He npH3HaTb peajibHOCTH cymecTBOBaHHH AByx pa3JiHHHbix CTynenen 
b AH$$epeHn;HpoBKe aapoAbima. C 3Toh tohkh 3pemiH npHmjHHHajibHo Henpa- 
BHJIbHO rOMOJIOrH3HpOBaTb C CeMHflOJIHMH Te JIHCTOBbie OpraHH, KOTOpLie pa3- 
BHBaioTCH H3 annKajiBHOH MepncTeMLi no6era h He o6pa3yioT c ccmhaoJihmh 
o^Horo y3Jia. Ecjih me otSpochtb bth KpHTepnn, to cnop o niicjie ccmh^ojich 
y KaKHX 6bi to hh 6bijio pacTeHHH TepneT bchkhh cmlicji. B TanoM cjiynae 3a 
ceMH^ojiH mojkho npHHHMaTb jiio6oh anneHAHKyjinpHbiH opraH, AH^epemjn- 
pOBaHHHH B 3apOAHHie. ^HCJIO >Ke 3THX OpraHOB, KaK H3BeCTHO, MO>KeT 6i>itb 
pa3JiHHHHM y pa3Hbix bhaob nan oflHOflOJiBHbix, TaK h AsyAOJibHbix pacTe- 

HHH. 

y 3JiaKOB nepBbiM Sokobhm opraHOM, pa3BHBaK)m;HMCH H3 TKaHen nposMS- 
PHO, HBJIHeTCH mHTOK, KOTOpblH H MOp^OJIOTHHeCKH, H (^yHKIJHOHaJIbHO HBJIjieTCH 
HHHeM HHbIM, KaK HaCTOHHI,eH CeMHAOJieH. OflHaKO B COCTaB 1-ro (ceMHAOJIBHOro) 
y3Jia y 3JiaKOB, KpoMe ujHTKa, bxoaht em;e A®a jihctohoaoShlix o6pa30BaHHH — 
3nn6jiacT h KOJieonTHJib. Mo>kho jih BCJieA 3a HeKOToptiMH HCCJieAOBaTejiHMH 
paccMaTpHBaTb bth o6pa30BaHHH KaK AonojiHHTejibHbie ccmhaojih? famine 
o 3ajio>KeHHH bthx opraHOB, AonojmneMbie CBe^eiiHHMH no anaTOMHii npbpocT- 
kob, KaK Mbi bhacjih Bbraie, CBH^eTeJibCTByiOT npoTHB TaKoro AonymeHHH. 
KojieonTHJib no xapaKTepy rncToreHe3a oneHb 6jih30K k ceMHAOJie. Ho AaH- 
Hbie 3M6pnoreHe3a, paBHo KaK h AaHHbie aHaTOMHH, ho3bojihiot paccMaTpHBaTb 
KojieonTHJib cKopee KaK nacTb ujHTKa, neM KaK caMocTOHTejibHoe o6pa30- 
BaHne. Hto >Ke KacaeTcn 3nn6jiacTa, to BHHMaTejibiioe H3yqeHne Bcero HMeio- 
merocn MaTepnajia ne no3BOJineT HanTH HHKaKnx AOKa3aTejibCTB b nojibsy 
Toro, hto oh Mo>KeT 6htb npHHHT 3 a BTopyio ceMHAOJiio. H abjio ne tojilko b Tex 
oSbiHHbix h b o6m;eM aobojibho oneBHAHbix AOKa3aTejibCTBax H3 objiacra thcto- 
reHe3a, KOTopbie hoapo6ho o6cy>KAaJiHCb hbmh paHee (CoKOJioBCKan, 1965). 
IlpOTHB B03BeAeHHH 3HH6:iaCTa B paHT CeMHAOJIH TOBOpHT Becb XOA pa3BHTHH 
3apoAbiina 3JiaKOB — c caMbix pammx ero 3TanoB. 

B paboTe 1946 r. M. C. Hkobjicb c$opMyjinpoBaji BecbMa Ba>KHoe nojion<e- 
HHe O pa3JIHHHH B CHMMeTpHH 3apOAHHia OAHOAOJIbHLIX H AByAOJIbHLIX paCTeilHH, 
paHO B03HHKaK)m;eM h onpeAejiniomeM xapaKTep hx ABJibHenmero pa3BHTHn; 
TaK, AByceMHAOJibHbiH 3apoAbim b oTJiHrae ot OAHOceMHAOJibiioro pasBH- 
BaeTcn Ha ocuoBe npo3M6pno, oGjia^aiomero pa^HajibHOH CHMMeTpneH. 
HcXOAH H3 3TOTO HOJIOH^eHHH, MO/KHO CHHTaTb, HTO Aop3HBeHTpaJIbHOCTb, 
xapaKTepH3yK)m;aH nposMSpno oAHOAOJibHbix y>Ke Ha paHHen CTa^HH ero paaBH- 
THH, CJiy>KHT OCHOBOH RJIH 3aJIO>KeHHH eAHHCTBCHHOH CeMHAOJIH. HeAaBIIO Bbl- 

nojiHeHHbie paSoTbi CojiHu;eBOH h flKOBJieBa (1964), a TaK>Ke T. B. B^thth- 
hoh (1968) AaiOT AonojiHHTejibHbie AaHHbie o pe3KOM pa3JiHHHH xoAa 3M6pno- 
reHe3a y 3JiaKOB no cpaBiieHHio c AByAOJiBHbiMH, HanHHan c caMbix paHHHX 
ero 3 TanoB. B paboTe CoJiim;eBOH h HKOBJieBa (1964) HOKa3aHO, hto Hapyrne- 
HHe CHMMeTpHH 3apoAbima y 3JiaKOB npoHexoAHT Ha toh cTaAHH 3M6pnoreHe3a, 
KorAa b HeM HacHHTHBaeTca 32 KjieTKH. B sto BpeMH, no-BHAHMOMy, y>Ke npo- 
hcxoaht pa3BHTHe ceMHAOJiH, pacTymen AopcajibHOH CBoen CTopoHon. TaKHM 
o6pa30M, pacnpocTpaHeHHoe npeACTaBJieHne o cxoACTBe nepBbix 3TanoB pa3- 
bhthh 3apoAbima oAHOAOJibHbix h AsyAOJibHbix pacTeHHH 3aMeHneTCH (no Kpan- 
Heii Mepe rjir 3JiaKOB) hobhm — o pa3JiHHHH xoAa 3M6pnoreHe3a sthx rpynn 
pacTeHHH, HanHHan c nepBbix ero 3TanoB. 
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IIpaMoe OTHomemie k Bonpocy o pa3JiHHHH b xapaKTepe An^epemjHaijHn 
3apoAHma y oAHOAOJibHbix h AByAOJibHbix HMeioT npe^CTaBJieHHH o «Tep- 
MHHajibHOCTH» ceMHAOJiH, pa3BiiBaeMbie b paooTax Xaimnyc no «oaho- 
Aojibhlim ^ByAOJiBHbiM)) (Haccius, 1952; Haccius u. Lakshmanan, 1966, 
h AP-)* B 1952 r. Xaimnyc noKa3ajia, hto nan ceMHAOJiH, Tan h anenc no6era 
y Ottelia alismoides B03HHKai0T H3 o6m;ero TepMHHajibHoro Jionyca npo3M6- 
pno. To me caMoe Xaimnyc h JlanniMaHaH ycTaHOBHJin b 1966 r. Ha Apyrnx 
oSbeKTax (Pistia stratiotes h Lemma gibba). 9th aBTopbi CHHTaiOT, hto Tan Ha- 
3LiBaeMaa «TepMHHajibHaa npnpofla» ceMHAOJiH oaho^ojibhlix o6a3aHa TOMy 
$aKTy, hto OHa pa3BHBaeTCH 6bicTpee tohkh pocTa h CABnraeT ee b jiaTepaJit- 
hog nojio>KeHHe. 

Cy3>K (Soueges, 1954) BLicTynaJi npoTHB bliboaob Xaimnyc, CHHTaa ee 
^aHHLie HenojiHHMH h HeySeAHTejibHbiMH. 

CBaMH (Swamy, 1962) cnnTaeT, hto pa3BHTne npo3M6pno y AByAOJibHbix h 

OAHO^OJIbHLIX H^eT OAHHaKOBO BHJIOTb AO 06pa30BaHHH B erO TepMHIiaJIBHOH 
HaCTH BOCbMH KJieTOK — OKTaHTa. Bo3HHKHOBeHHe O^HOH HJIH AByX CeMHflOJieH 
3aBHCHT ot cnoco6a ApoSjieHHH TepMHHajibHOH Hacra 3apoAbinia, HMeiomeii 
onpe^ejieHHoe CTpoemie. V oahoaojibhhx, nan OTMenaiOT CBaMH (1962) h 
CBaMH h IlaflMaHaSxaH (Swamy a. Padmanabhan, 1962), TepMHHajibHaa nacTb 
npo3M6pno npe^CTaBjiHeT co6oh anenc, b kotophh brjiiohchh HHHimajiH A®yx 
ceMH^ojieH h tohkh pocTa, t. e. npHMop,n;nH ceMHAOJiH y OAHOAOJibHbix 
AOJinseH BKJHonaTb HHHiijHajiH AByx ceMH^ojien h He^ymmnoHHpyiomero 
anenca no6era. IIoBTopHoe HCCJieAOBaHHe Ottelia alismoides , npoH 3 Be#eHHoe 
CBaMH (1963), OTHacTH noATBepAHJio bbiboah Xaimnyc, a KpoMe Toro, npnBejio 
aBTopa k 3aKJiioHeHHK), hto TepMHHajibHan KJieTKa npo3M6pno oSjia^aeT BceMH 
noTeHijHHMH anenca no6era. H3ynaH pa3BHTne 3apoAbima Eichornia crassipes , 
CBaMH (1966) npmneji k BbiBOAy, hto h ceMHflOJin, h anenc no6era B03HHKai0T 
H3 o6m;ero TepMHHajibHoro Jionyca. Oh otmcthji TaK/Ke, hto A^onne kjictok 
b oSjiacTH ceMH^ojiH y btoto pacTeHHH hact ropa3AO SbiCTpee, neM b oSjiacTH 
3HHKOTHJIH, T^e KJieTKH KaKOe-TO BpeMH OCTaiOTCH HeaKTHBHbIMH. 

HTan, 3M6pnojiorHHecKHe Aamibie, CBHAeTeJibCTByiomHe o xapaKTepe ah$- 
$epeHn;Han;HH tohkh pocTa 3apo^bima OAHOAOJibHbix, no-pa3HOMy TpaKTyiOTCH 
HCCJie^OBaTeJIHMH. OAHH H3 HHX HpH3HaiOT TepMHHaJIbHOe, pe3KO OTJIHHHOe 
ot AByAOJibHbix 3ajio>neHHe ceMHAOJiH, Apyrne CHHTaiOT TepMHHajibHOCTb ceMH¬ 
AOJiH ycjioBHOH, B03HHKaK)m;eH BCJie^CTBHe paHHero H3MeHeHHH chmmctphh 3a- 
po^binia. Ho ecjin b 3M6pnojiorHH h cymecTByioT pa3JiHHHbie tohkh 3peHHH Ha 
B3anMHoe nojio>KeHHe ceMH^oJin h tohkh pocTa no6era, bo3Mo>kho, hbjihio- 
mnecH cjieACTBHeM cjiaSon H3yneHHOCTH HanajibHbix 3TanoB 3M6pHoreHe3a, 
to Mop(|)o*TorHH pa3BHToro 3apoAbima Mo>KeT TpaKTOBaTbcn, no HameMy Miie- 
hhio, tojibko 0AH03HanH0. IIpH BceM pa3HOo6pa3HH thhob 3apoAbnneH OAHO¬ 
AOJibHbix OCHOBHOH (|)OpMOH CeMHAOJiH y HHX HBJIHeTCH aCIJHAHaJIbHaH, T . e. 
$opMA nafflH c HepaBHOMepHO pa3pacTaK)m;HMHCH KpanMH. 3apoAHmn oaho- 
AOJibHbix HMeioT oAHy hjiockoctb CHMMeTpHH, h npaa namn, o6pa3yeMon ce- 
MHAOJien, HanSojiee npHHOAHHTbi Ha AopcaJibHOH h HanMeHee — Ha BeHTpajib- 
HOH CTOpOHe. CeMHAOJIH HHKOTAa He JIOKHT HO OAHy CTpOHy OT TOHKH pocTa, 
a oxBaTbiBaeT Tonny pocTa, 3aHHMaK)m;yio, cjieAOBaTejibHo, Mop$ojiornHecKH 
TepMHHajibHoe nojio>KeHHe. Tanaa me $opMa ccmhaojih, t. e. $opMa namn 
c HepaBHOMepHO pacTym;HMH KpaaMH, npHcym;a h 3JianaM, ho 3Aecb abjio oc- 
JIOJKHHeTCH HeKOTOpbIMH OCoSeHHOCTHMH HX pa3BHTHH. ECJIH AOpCaJIbHaH CTO- 
poHa HaniH, pa3BHBaacb 6ojiee hjih MeHee paBHOMepHo, o6pa3yeT hi;htok, to 
BH yTpeHHHe Kpaa namn ne npocTo CMbinaioTCH h 3aAep>KHBaiOTCH b pa3 BHTHH, 
ho em;e h o6pa3yiOT ocoSbie BbipocTbi — CHanajia KOJieonTHJib, anoTOM, y mho- 

THX 3JiaKOB - 3HH6jiaCT. B CyilJHOCTH, CTpyKTypa CeMHAOJIH y 3JiaKOB MaJIO 

neM oTjiHHaeTca ot CTpyKTypbi jihctbcb, oSjiaAaiomHX TaK>ne cjio>khoh ah$- 
$epeHii;Han;HeH. Ho b ceMHAOJie 3Ta AH$$epeHn;Hai],HH npnoSpeJia, ecTecTBeHHO, 
cnen,H$HHecKHe nepTbi b cbh3h c npHcnocoSjiemieM k BbinojiHeHHio (|>yHKn;HH, 
CBOHCTBeHHbix 3apoAbimy. 

HTan, BCJieA 3a phaom Apyrnx HCCJieAOBaTejien mbi CHHTaeM, hto Becb 
KOMHJieKC opraHOB, pa3BHBaK)m;HxcH b ceMHAOJibHOM y3Jie, a hmchho—eahtok, 



KOJieonTHJiB h 3nn6jiacT — npe^CTaBJinioT co6oh cjiojkho ^H^^epeHi^HpoBaii- 
Hyio B CBH3H C $yHKIi;HOHaJIbHbIMH HOTpe6HOCTHMH 3apOAHma CeMHflOJIK). 


B cbh3h c BonpocoM o npnpoAe opraHOB 3apo^Hma 3JiaKOB h npoHCxojK^e- 
HHH O^HOAOJIBHOCTH HaM npeflCTaBJIHIOTCH 0 C 06 eHH 0 HHTepeCHLIMH flaHHHe no 
CTpyKType npoBOAnmero annapaTa npopocTKOB 3JiaKOB b 30He nepexoAa ot 

KOpHH K CeMflflOJIHM. 

H3BecTH0, hto y noKpHToceMeHHHx h roJioceMeHHHx pacTeHHn npn cjie^o- 
BaHHH npoBO^Hm;HX nyuKOB H3 kophh b ccmhaojih Ha 6 jiioAaeTCH nepecTponna 
b pacnoJiojKeHHH npoBo^nmnx TKaHen, npHypouemiaH k TaK Ha3HBaeMon 30He 
nepexoAa (Esau, .1965; AjieKcaHApoB, 1966). Heo 6 xoAHMOCTb Tanon nepe- 
ctpohkh onpe^ejineTcn pa3JiHuneM b othochtcjibhom pacnoJiojKemiH ajieMGHTOB 
npoBO^Hm;Hx TKaHen b KopHe h b ceMHAOJinx. IIpoKaM 6 HH, 06 'beAHHHiomnH 
HHHn;HajiBHHe kjictkh hpoboahdahx TKaHen, b npopocTKax npeACTaBJieH He- 
npepHBHHMH THJKaMH, HAym,HMH OT KOHHHKa KOpHH AO BepxyHieK CeMH^OJien. 
npn 3tom b KopHe npoKaM 6 HH o6hhho HMeeT bha cnjioniHoro CTepnuiH, aB rn- 
noKOTHJie pa36nBaeTCH na a Ba hjih 6 ojibmee hhcjio thjkch, HAymHx k ceMHAo- 
jihm h jihctbhm (ecJiH 3anaTKH nocjieAHHX HMeioTCH y 3apoAHina). 

CaMHe nepBHe npoBOAnmne 3JieMeHTH npoTOKcmieMH AEKjxJepeHijHpyioTCH 
b npoKaMSnaJibHOM ijHJiHHApe kophh b 3K3apxH0M noJiojKemm — HenocpeA- 
CTBeHHO y rpaHHAH c nopon, a b ccmhaojihx — Ha BHyTpemieH CTopoHe npo- 
KaMSnajiBHoro THJKa. IIocTeneHHO nepeMemancb c Hapyumon CTopoHH nponaM- 
6najibHoro nyroa Ha BHyTpeHHioio, n;enouKa npoTOKCHJieMLi ocTaeTCH Bee 
BpeMH B TaK Ha3HBaeM0H CeMHAOJIBHOH HJIOCKOCTH, T. e. B HJIOCKOCTH CHMMCT- 

pnn ceMHAOJiefi, npoxoAnmen uepe3 MeAnaHHyio JKHJiKy (^amiJioBa, 1963). 
BjiaroAapn 3T0My Ha nonepeuHHX cpe3ax, npoBeAeHHHx Ha pa3iiLix ypoBHHX 
b npopocTKe, 3JieMeHTH npoTOKCHJieMLi pacnoJiaraioTCH b npoKaM6nH to b 3K- 
3apxH0M (b KopHe), to b Me3apxH0M (rnnoKOTHJie, HHorAa b ocHOBaHHH ce- 
MHAOJiefi), to, HaKOHen;, b 3HAapxH0M hojiojkchhh ho oTHomeHHio k no3AHee 
AH^epemjHpyiomeHCH MeTaKcnjieMe (pnc. 2, A, 1 — 3). CooTBeTCTBeHHO 3T0My 
nepBHHHan <|)Ji03Ma, uepeAyiomancH b KopHe c rpynnaMH npoTOKCHJieMLi (pnc. 2 
A, 1), nocTeneHHO nepexoAHT b nojiojKeHHe, cynpoTHBHoe nepBHUHOH KCHJieMe. 
OopMnpyeTCH KOJiJiaTepajiLHHH nyuoK, cb ohctbghhhh ceMHAOJie (pnc. 2, A , 3 ). 

Ilpn 3tom KaJKABin thjk $jio3mhhx 3JieMeHT0B, pacnoJiaraiomHXCH B KopHe 
b MejKceMHAOJiBHOH HJIOCKOCTH, pacmenjmeTCH b 30He nepexoAa HaABara>Ka, 
OTxoAHmne k pa3HHM ceMHAOJiHM. Kansan ccmhaojih 0Ka3HBaeTCH, TaKHM 06 - 
pa30M, CBH3aHH0H C A B yMH $JI03MHHMH rpyHHaMH KOpHH, 3aHHMai0mHMH 
b nocjieAHeM AnaMeTpajiLHO npoTHBonoJiOHuiHe ho3hii;hh (pnc. 2, A , 2). Cjie- 
AOBaTejiBHO, npn nepecTpoiiKe pacnoJio>KeHHH npoBOAHin,HX TKaHen b 30He i 
nepexoAa y AByAOJIbHHX pacTeHHH thjk npoTOKCHJieMHHx 3JieMeHT0B nepeMe- 
m,aeTCH no paAHycy b oahoh h TOH>ne hjiockocth (ceMHAOJibHOH hjiockocth), ho- 
Ka npoTOKCHJieMHHe 3 JieMeHTH He 3 afiMyT aAaKcnajibHoro noJiojKeiiHH. B to >Ke 
BpeMH thjkh $jio3mhhx 3JieMeHT0B b KopHe h ceMHAOJiHX pacnoJiaraioTCH B Ha- 
KpecTjiejKain;Hx hjiockocthx h hx nepeMememie nponcxoAHT no 0 Kpy>KH 0 CTH 
(pnc. 2, A , 1—2). 

TaKOH THH nepeCTpOHKH B3aHMHOrO paCHOJIOJKeHHH npOBOAHIAHX TKaiieH 
b 30He nepexoAa o6Hapy>KHBaeT yAHBHTejibHoe hoctohhctbo He tojibko y Bcex 
rpynn AByAOJibHbix pacTeHHH, ho h y roJioceMeHHHx. 

TeM 6oJiee nopa3HTejibHO npHHipmnaJibHoe OTKJioHeHne ot 3Toro Tnna, ko- 
Topoe Mbi o6Hapy>KHJiH y 3JiaK0B. Ilo pnc. 6 mojkho cyAHTb o xapaKTepe pa3- 
JIHHHH B CTpoeHHH 30HH HepeXOAa y AByAOJIbHHX (A, E) H 3JiaK0B ( B ). B OT- 
JIHHHe OT AByAOJIbHHX <|)JI03MHHH THJK, CHa6>KaiOIIl,HH CCMHAOJIK), y 3JiaK0B 
b 30He nepexoAa He MemieT CBoero hojio^kchhh, pacnojiaraacb KaK b KopHe, 
TaK n ceMHAOJie b oahoh h toh >Ke, ccmhaojibhoh, hjiockocth. 

CBoeo6pa3ne CTpoeHHH 3ohbi nepexoAa y 3JiaK0B 3acjiy>KHBaeT, KaK HaM 
KajKeTCH, OCo6orO BHHMaHHH npn oScyJKABHHH THH0Te3 npOHCXOJKAeHHH OAHO- 
AOjibhocth. IIpaBAa, TpyAHO roBopnTb 3Aecb 06 oahoaojibhhx b n;eJiOM, TaK KaK 
y Apyrnx rpynn oahoaojibhhx, HCCJieAOBaHHHX pa3HHMH aBTopaMH (Drabble, 
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1905; Mullendore, 1935; Hayward, 1938; Arnott, 1962), Tannx oco6eHHOCTefi 
b 30He nepexoAa He OTMeneHO. IIo-BHAHMOMy, stot Bonpoc em,e Hy?KAaeTCH b ao- 
noJiHHTejibHOM H3yneHHH. Hto >ne KacaeTcn 3JiaKOB, to ctojib cymecTBeHHoe ot- 
KJiOHeHne CTpoeHM ceMHflOJiBHoro y3Jia ot o6in,ero ajih 6oJibnraHCTBa cocy- 
Ahctbix pacTeHHH Tana flOJitfmo 6 litb npHHHTo bo BHHMaHHe npn o6cy>KAe- 
HHH npo6jieMH MOHOKOTHJIHH. 

IIpejKfle Bcero, no HarneMy mhchhio, 3Ta oco6eHHocTb CTpoemin ceMHAOJib- 
noro y3Jia 3JiaKOB roBopnT npoTHB rnnoTe3Li npoHCxojKflemiH mohokothjihh 
nyTeM pe^yKi^nn BTopofi ceMHAOJin, oco6eHiio npoTHB Toro BapnaHTa stoh rn- 
HOTe3LI, KOTOpLIH OTBOAHT 3nn6jiaCTy pOJIL He^Opa3BHTOH BTOpOH CeMHAOJIH. 



Puc. 2. CxeMa nepecTpoiiKii B3aHMHoro pacnojio>KeHiiH npoBOAHnjnx TKaHeii b 30He 
nepexoAa y ^By^ojibHHx (.4, B) n 3jiaKOBHx (B). 

1 — KopeHb; 2 — 30Ha nepexofla; 3 — ceMHflOJin. 0 — $jiooMa; nn — npoTOKcmieMa; mk — 

MeTancHJieMa. 


famine o CTpyKType ceMHflOJibnoro yajia y ajianoB, nan HaM npeACTaBJin- 
eTCH, TOBOpHT O TOM, HTO MOp<|)OreHeTHHeCKHH MexaHH3M, nyTeM KOTOporO 
OAHOAOJibHbin 3apoAHm Mor B03HHKHyTb H3 AByAOJibHoro, AOJi>neH 6biTb hhoto 
poAa, neM peAyKu,HH oahoh ceMHAOJin. PeAyKijHH oahoh H 3 ceMHAOJien He 
AOJi/KHa 6biJia BH3BaTb CTOJib cjionmyio nepecTponny npoBOAnm,ero annapaTa 
ocTaBmencn ceMHAOJin, CBH3aHHyio c H3MeHeHneM noJinpn3an;HH AH<|><|>epeH- 
AnpyionpixcH TKaHen — KCHJieMbi n <$jio 3 mh. Cnopee Bcero BTopan ceMHAOJin 
coxpannjia 6 li npe>KHHH nJiaH CTpoeHnn npoBOAnm,ero annapaTa, n b 30He ne- 
pexoAa CTpyKTypHHe nepecTpoHKH He HMejin 6bi Tanoro paAHKajibHoro xa- 
paKTepa, kotopbih oTMenen HaMH Bbime. 

Tohiio Tan me AaHHHe o CTpyKType ceMHAOJibiioro y3Jia He corjiacyioTcn c rn- 
noTe3on reTepoKOTHJinn, KOTopan Boo6m;e He npeAycMaTpnBaeT KaKHX-Jin6o 
Cepbe3HbIX CTpyKTypHbIX H3MeHeHHH B 3TOH 30He B CBH3H C B 03 HHKH 0 BeHHeM 
MOHOKOTHJIHH. 

II 3 Apyrnx npeACTaBJieHHH 0 npnpoAe oahoaojibhocth 6e3ycJi0BH0 He jih- 
meno HiiTepeca coo6pa>KeHHe Ap6ep (1925). Ee npeACTaBJiemie 0 npnpoAe 

OAHOAOJIBHOCTH CBOAHTCH B CymHOCTH K TOMy, HTO OAHOAOJIbHOCTb HBJineTCH 
CJieACTBHeM H3MeHeHHH (eCJIH CpaBHHBaTb C AByAOJIbHHMH) JIHCTOpaCnOJIOJKe- 
hhh y>Ke b 1 -m y3Jie no6era. Pa3HHii;a 3aKjnonaeTCH b tom, hto nepBbie jihctbh 
( ceMHAOJin) y AByAOJibHHx hmciot cynpoTHBHoe, a y oahoaojibhhx — onepeA- 
noe pacnoJiojKeHHe. Ecjih npn stom ccmhaojihm ne npnAaBaTb oco6oro Mop^o- 
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jiornHecKoro 3HaneHHH, a paccMaTpHBaTB hx KaK nepBBie jihctbh (moah<|)hah- 
pOBaHHLie B CBH3H C BbinOJIIlHCMBIMH (JyHKIJHHMH), TO CyTL ^eJia CBOAHTCH OHe- 
peAHOCTH B03HHKH0BeHM jihctbcb Ha aneKce no6era c caMoro Hanajia erq ah$- 
$epeHii;Hai];HH. Ilpn 3tom Ap6ep yKa3ajia Ha OAiiy Banmyio ocoSchhoctb $ cno- 
co6e 3ajio>KeHHH anneHAHKyjmpHBix opraHOB y oahoaojibhhx, HCKJHonaiomyio 
3ajio>KeHHe 2-ro JiHCTa (ccmhaojih) b oahom h tom >Ke y3Jie: KajKAtin jihct ox- 
BaTHBaeT oceByio nacTB no6era, h HHHijHajiBHaH 30Ha MepncTeMH b Ka>KAOM 
y3Jie HOJiHOCTBio pacxoAyeTCH Ha o6pa30BaHHe oahoto jiHCTa. 0Ta oco6eHpocTB 
3aJ10JKeHHH JIHCTOBHX OpraHOB y OAHOAOJIBHHX HaCTOJIBKO Cyni,eCTBeHH|l, hto 
bo MHoroM onpeAeJineT He tojibko Mop^ojiornio, ho h aHaTOMHio, a Taione h 
cnoco6 pocTa no6era b pejiOM. Ilpn Been CBoefi jiothhhocth nocTpoemie Ap- 
6ep, no-BHAHMOMy, He JiHHieHO cjiaStix MecT. K TeM kphthhcckhm 3aMenaHHHM, 
KOTopwe y>Ke BHCKaBHBaJincb b jimepaType (CepeSpnKOB, 1950), mo>kho ao- 
6aBHTB em;e cjieAyiomHe. 

Bo-nepBHX, bpha Jih mo>kho, 3Han o cymecTBeHHHx paajiHHHnx b xapan- 
Tepe 3aJio>KeHHH h pa3BHTHH ceMHAOJien h jihctbcb, cwraTB ccmhaojih 3a nep- 
BBie HJieHH jincTOBoro pnAa, He npnAaBan 3 Thm opraHaM caMOCTOHTejiBiioro 
3HaHe*HHH. CeMHAOJin B03HHKai0T Ha nepBOM 3Tane AH^^epeHAnapHH npo3M6- 
pno H3 TKaHH npo3M6pno h 6e3 ynacTHH no3>Ke (JopMnpyiomeHCH annKajiBHOH 
MepncTeMBi no6era. 

Bo-btopbix, yKa3BiBaa Ha acijHAHaJiBHyio <$opMy ccmhaojih nan ocHOBHoe 
ycjiOBne oahoaojibhocth, Ap6ep He nHTaeTCH o6bhchhtb, Kan Tanan $opMa 
ceMHAOJin B03HHKJia. BepHee, aah Ap6ep btot Bonpoc BOo6m;e He cymecTByeT, 
Tan nan OHa He CHHTaeT HyjKHHM o6H3aTeJiBiio bbiboahtb CTpyKTypy ccmhaojib- 
Horo y3Jia oahoaojibhhx H3 o6hhhoh CTpyKTypBi 3Toro y3Jia AByAOJTBiibix. 
Ho ecjiH paccMaTpHBaTB npnpoAy mohokothjihh c yneTOM 3bojhoh;hohhoh npeeM- 

CTBeHHOCTH CTpyKTyp, TO HpHXOAHTCH HMCTB B BHAy Heo 6 xOAHMOCTB o 6 'bHCHCHHH 

h 3Toro MOMeHTa. IIpaBAa, caMa no ce6e acpHAnaJiBHOCTB ccmhaojih — ne 
oneHB cjiojKHoe npeo6pa30BaHHe, h cpeAH AsyAOJiBHbix jihctbh, hojihoctbio 
oxBaTHBaioiAHe CTe6ejiB cbohmh ocHOBaHHHMH, BCTpenaiOTCH HepeAKo. Ho b ce- 
MHAOJIHX 3JiaKOB nOHBJICHHe aCAHAHaJIBHOH $OpMH ceMHAOJin OKa3aJIOCB 
conpnjKeHHHM c cepBe3HOH nepecTpofiKOH ee BHyTpeHHen CTpyKTypu. CjieAO- 
BBTeJIBHO, AJIH o6oCHOBaHHH 3TOH rHHOTC3BI Heo6xOAHMO HOHHTB TOT M0p$0- 
reHeTHHecKHH MexaHH3M, c noMomBio noToporo 3Ta nepecTpoHKa ocymjecTBH- 
aacB. 

J^aHHBie o CTpyKType cpeAHen >khjikh njHTKa 3JiaKOB, npeACTaBJieHHBie b na- 
men pa6oTe, ohchb jierKo coBMenjaiOTCH c rnnoTe30H chhkothjihh, BBiABHiiy- 
toh CapAH^eHT h, no HarneMy mhciihio, ne3acjiy>KeHH0 oTBepruyTon. Hh npn 
KaKOM ApyroM cnocoSe bo3hhkhobchhh mohokothjihh (peAyKAHH OAHoii H3 
ceMHAOJieii, H3MeHeiiHe $HJiJioTaKCHca h t. a«) He 6bijio ocuoBaHHH ajih ctojib 
paAHKajiBHOH nepecTpoHKH CTpyKTypBi 3oiibi nepexoAa. B to >Ke BpeMH npeA- 
CTaBJieHne o cjihhhhh AByx ceMHAOJien KpanMii bhojihc yAOBJieTBopHTejiBiio o6b- 
hchhct KaK acpHAHajiBHyio $opMy B03HHKiueH b peayjiBTaTe ototo eAHiiCTBeH- 
hoh ceMHAOJin, TaK h 3Ty nepecTpoHKy. MeAHaHiian hjiockoctb eAHHCTBemion 
ceMHAOJin AOJi>KHa 6biJia nepeMecTHTBCH Ha 90° no OTHomeiimo k ccmhaojibiioh 
nJIOCKOCTH AByCeMHAOJIBHOrO 3apOABIina, HTO MOrjIO BbI3BaTB COOTBeTCTByiOEAHe 
H3MeHeHHH BO B3BHMH0M paCnOJIO/KCHHH npOBOAHIU,HX TKBHeH B 30HC liepe- 
xoAa. 

BHCKa3HBancb b nojib3y rnnoTeabi CapA>KeHT, mbi aoji/Khh, oAHano, 06 - 
paTHTB BiiHMaHHe TaK>Ke h iia to, hto nocjieAHHe AaiiHbie 3M6pnojiorHH (Cojih- 
qeBa h Hkobjicb, 1964; BaTbirnna, 1968) roBopHT o tom, hto H3MeHeHHH b xoAe 
3M6pnoreHe3a, npHBOAHm,He k oahoaojibhocth 3apoAHina, B03iiHKai0T ha caMHx 
paHHHx CTaAHHx pasBHTHH (H 3 MeHeHHH thhb apxajiaKCHca, no A. H. CeBep- 
AOBy). n P H TaKHx rjiySoKHX H 3 MeHeiiHHX xapaKTepa pa3BHTHH hcjibsh o>kh- 
;iaTB b OHToreHe3e coxpaHeHHH cjicaob Tex Mop^oreHeTHnecKHx npe<f>6pa30- 
BailHH, KOTOpbie npHBeJIII K Bbipa 6 oTKe HOBOH CTpyKTypBi. B CBH3H C al’HM MH 
He mo>kcm cwraTB, hto npHBeAeHHbie hbmh AaHHBie b noJiB3y rnnoTean CapA- 
HxeHT HCKJiiOHaioT Apyrne MexaHH3MBi npeo6pa30BaHHH AsyAOJiBHoro 3apo- 
Abirna b oahoaojibhbih 3 apoAHin Toro rana, KOTopbin cbohctbch 3JianaM, 
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SUMMARY 


Anatomical structure of Triticum aestivum L., Oriza sativa L. and Zea mays L. seed¬ 
lings has been studied. 

It is established: 1) conductive bundles of scutellum and coleoptile enter the stele 
in the same node, drawing closer together before that, i. e. behave themselves 
analogously to the system of cotyledon traces (median vein — lateral veins); 2) conductive 
apparatus of scutellum — coleoptile is a system of conductive bundles, instilling into 
the stele of embryo axis independently of leaf traces, posessing their own connection with 
the root. These data are regarded as one of confirmations of the concept of the scutellum 
and coleoptile as of a united system — complex cotyledon of grasses embryo. 

Principle difference in the transitional zone structure in grasses and dicotyledon 
plants is discovered. 

In all groups of dicotyledon plants a peculiar reorganization of conductive tissues 
dislocation takes place while conductive bundles follow from cotyledon to the root through 
the transitional zone. The cotyledon median vein is connected with the exarch protoxylem, 
lying in the plane of cotyledon, as well as with two groups of primary phloem, situated 
in the intercotyledon plane. 

In grasses the phloem group of the median vein cotyledon does not change its posi¬ 
tion in the transitional zone, i. e. the strand of phloem elements in the seed-lobe, the 
cotyledon node and the root stretches in one and the same plane, while the xylem part 
of the seed-lobe median vein is connected not with one, but with two root protoxylem 
groups, lying there on both sides of the phloem elements group. 

Data on the structure of transitional zone are used in discussion of morphogenetical 
mechanisms, by means of which a monocotyledonous embryo of grasses could arise from 
a dicotyledonous one. 
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A. n. MeJIHKHH 

THIIM CEMEHHOH KOJKYPbl HA MA ME LID A CEAE 
H EJIH3KHX CEMEHCTB B CBH3H 
C HX CHCTEMATHHECKHMH B3AHM00TH0HIEHHHMH 

C 5 TaSjimjaMH pncyHKOB 

A. P. M E L I K I A N. SEED-COAT TYPES OF HAMAMELIDACEAE 
AND ALLIED FAMILIES IN RELATION TO THEIR SYSTEMATICS 


H3yneH0 aHaTOMnnecKoe CTpoemie ceMeHHoii KOJKypu npe^CTaBHTejieii H amamelida¬ 
ceae s. str., Altingiaceae, Platanaceae, Myrothamnaceae, Trochodendraceae, Tetracentraceae. 
Cercidiphyllaceae, Eupteleaceae, Didymelaceae. HaoJiio^aeTCH 6ojn>moe pa3HOo6pa3ne thiiob 
ceMeHHOH Ko>Kypi»i y npeACTaBHTejieii 3 tiix ccMencTB. Tojibko y Hamamelidaceae BHAejieno 
4 Tima II HeCKOJIBKO nOATIIIIOB CeMBHHBIX nOKpOBOB, cpe^ll KOTOpBIX AOMIlHHpyiOT npHMII- 
TiiBHBie thiibi. Hajniniie b CTpyKType cnepMO^epMBi y HeKOTopHx Hamamelidaceae capno- 
TecTBi poATBepjK^aeT hx (jnuioreHeTHnecKyio 6 jiti3octb k nopnAKy Magnoliales. Y npeACTa- 
BiiTejien poAOB Altingia, Liquidambar, Platanus, Myrothamnus ii Apyrnx ceMeHHBie no- 
KpOBBI TOHKIie, CneU,IiaJTH3HpOBaHHBie H BBICOKO 3BOJIIORHOHHO nO^BHHyTBie. OneHB 6JIH3KII 
no aHaTOMHH ceMeHHOH KOJKypH poAH Altingia, Liquidambar, Trochodendron h Tetracentron . 
9tO CBHAeTeJIBCTByeT 0 6JIH3KHX pOACTBeHHHX CBH3HX Me>KAy HHMH. OCHOBBIBBHCB Ha 
HMeiomnxcH AaHHBix, aBTop CHHTaeT, hto b nopnAOK Hamamelidales aojdkhbi BKJHonaTBCH 
com. Hamamelidaceae, Altingiaceae, Platanaceae , Myrothamnaceae H Buxaceae. IIpeA- 
CTaBiiTejni nopnAKOB Cercidiphyllales, Eupteleales n Didymelales no CTpyKType ceMeH¬ 
HOH KO/KypBi o6oco6jieHBi. Harnii AaHHBie noATBepiKAaioT, hto hx cjieflyeT paccMaTpHB btb- 
b o6T>eMe OTAejiBHBix nopnAKOB n hto, no-BHAHMOMy, ohii npeACTaBjimoT 6 okobbi 0 
BeTBII pa3BHTHH. 

IIophaok Hamamelidales 3 aHHMaeT oaho H 3 y 3 JioBLix MecT b $HJioreHeTH- 
necKOM a pese AByAOJiBHBix pacTemiH. Kan H3BecTHO, b paAe oTHomeHnn oh 
HBJ iHeTCH CBH 3 yK)m;HM 3 BeHOM Me>KAy 6 jih 3 khm k Magnoliales nopnAKOM Tro- 
chodendrales, c oahoh CTopoHLi, n TimnniiLiMii cepe^KKoijBeTHBiMH, c Apyron. 
9 tHM OTHaCTH 06 'LHCHHeTCH TO, HTO H3yHeHHK) BereTaTHBHLIX H penpOAyKTHB- 
HLix opraHOB npeACTaBHTeJien Hamamelidaceae n 6 jih3Khx ceMencTB hocbh- 
m,eHo MHOJKecTBO MOHorpa(|)HH h CTaTeii. Handojiee Ba/KHHMH hbjihiotch pa- 
6 otli HnAemjy (Niedenzu, 1891), Xapwca (Harms 1930) h CMHTa (Smith, 1945, 
1946) no cucTeMaTHKe, Peirama (Reinch, 1890), Tnnno (Tippo, 1938, 1940), 
HacT n Benjin (Nast a. Bailey, 1945, 1946), JIaMejm (Lamesle, 1946), CBaMH 
n Benjin (Swamy a. Bailey, 1949), H. T. Ckbopijoboh (1961a, 6 ) n Borjia 
(Bogie, 1969) no aiiaTOMnn n Mop^ojiornn. AHAepcoHa n Canca (Anderson a. 
Sax, 1935) no Kapnojiornn, M. ,11,. Ho<|)<|)e (1962, 1965) n BaiiAapn (Bhandari, 
1971) no 3 M 6 pnojiornn, CnMncoHa (Simpson, 1936), 3pATMaHa (Erdtman, 
1952), Hkioc (Ikuse, 1955) n H>KaH LJsHHB-TaHH (1959, 1964) no najiHHOJiornii. 

HecMOTpn na dojitmoe hhcjio pa3HOCTopoHiinx HCCJieAOBaimn, cymecTByiOT 
3nannTejiBHHe pa3Horjiacnn OTuocirrejiBHO o6i>eMa nopaAKa Hamamelidales. 
B to BpeMH Kan A. JI. TaxTaA>KHH (1970) BKjnonaeT b Hero tojibko ceM. Hama- 
melidaceae s. 1 ., Platanaceae n Myrothamnaceae, Kpohkbhct (Cronquist, 1968) 
AodaBJiaeT k hhm TaKJKe ceM. Eupteleaceae n Didymelaceae (BHAejineMBie Tax- 
TaA>KHHOMB OTAejiBHLie nopHAKn), a XaTHHHCOH (Hutchinson, 1969) paccMaT- 
pnBaeT Hamamelidales em;e mnpe, BKjnonaH b Hero TaKH<e ceM. Buxaceae Y 
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Daphniphyllaceae, Bruniaceae h ap* (ho 6e3 ceM. Didymelaceae , KOToppe oh 
He ynoMHHaeT BOBce). 

^(jih yTOHHeHHH oSbeMa Hamamelidales mh peniHJin Hcnojib 30 BaTb BecL 
KOMHJieKC HMeiOnpEXCH flaHHHX H npHBJieHB MaTepHaJIH C06cTBeHHHX HCCJie- 
AOBaHHH aHaTOMHHeCKOrO CTpoeHHH CeMeHHOH KO>KypLI, HTO, KaK H3B6CTH0, 
HMeeT 6ojibmoe 3HaneHHe npn pemeHHH BonpocoB CHCTeMaTHKH h $HJiorpHHH. 

CeM. Hamamelidaceae s. str. ( 6 e 3 Altingiaceae) cpaBmrrejiBHo OAHOo 6 pa 3 HO 
no aHaTOMHnecKOMy CTpoeHHio ceMeHHOH KOJKypH. B HeM npeo 6 jia^aioT otho- 
CHTeJibHO npHMHTHBHLie THHti, npeACTaBJieHHbie cjia 6 o ,n;H(|)(|)epeHH;HpoBaHHHMH 
MHOrOCJIOHHbIMH CeMeilHHMH nOKpOBaMH, CKJia^HBaK)Hl,HMHCH H3 MaKpOCKJie- 
peHA pa3JIHHHOH BeJIHHHHbl H <$OpMH (MeJIHKHH, 1972). IIo KOJIHHGCTBy 
cJioeB, o6pa3yioni,HX cnepMOAepMy, CTeneHH pa3BHTnn anHAepMH, HaJiHHHio 
HJIH OTCyTCTBHK) CJIH36BLIX XOAOB H APy rHM HpH3HaKaM CTpyKTypLI CeMeHHOH 
Ko>KypH poAH h bhah Hamamelidaceae rpymmpyioTCH b 4 rana (Meji^KHH r 
1973). ^(oMHHHpyion^HM HBJineTcn thh Hamamelis. 9 to MHorocjioHHan, moia- 
Han ceMeHHan no>Kypa (y pa3HHx poaob TOJHAHHa ee KOJie 6 jieTcn ot 125 jio 
915 mk), npeACTaBJieHHan TOJiCTOCTeHiiHMH MaKpocKJiepeHAaMH, Hecyman 
B OCHOBHOM 3aiU,HTHyiO H TpO(|)HHeCKyK) $yHKAHH (Ta 6 ji. I, 2, IV, 18). Bee 
CTeHKH MaKpOCKJiepeHA npOHH3aHLI MHO>KeCTBOM pa3BeTBJieHHLIX nopoBbix 
KaHaJibn;eB. B btom rane mbi BHAejineM 2 noATHna. IIoATHn 1 Maingaya bk.uio- 
naeT poAH Maingaya, Mytilaria h Eustigma c npe 3 BHnaHH 0 tojicthmh h tooiHr 
hhmh ceMeHHHMH noKpoBaMH (Ta 6 ji. I, 2). 06oJiOHKa MaKpocKJiepeHA y npeA- 

CTaBHTeJiefi 3THX POAOB CHJIbHO JIHrHH(|)Hi;HpOBaHa H npOHHTaHa Ay^HJIbHHMH 
Bem;ecTBaMH. B cnepMOAepMe BCTpenaioTcn AOBOJibHO npyrnine cjiH3eBbie BMe- 
CTHJiHui,a. IIoathh 2 Corylopsis xapaKTepH3yeTcn HecKOJibKo 6oJiee tohkoh h 
AH(|)(|)epeHAHpoBaHHOH cnepMOAepMOH. Y npeACTaBHTejien 3Toro noATHna 
KJieTKH HapyjKHOH anHAepMbi o6hhho OTJiHHaioTCH ot ocTaJibHOH TKaHH pnep- 
MOAepMH, npeACTaBJieHHon MaKpocKJiepeHAaMH (Ta6ji. I, 3). B 3Tot hoathh 
bxoaht 6 ojibmHHCTBo poaob ceM. Hamamelidaceae (Ta6ji. IV, 17>—20\ 
Ta6ji. V, 21, 22 — cm. BKJieHKH). 

JtpyrOH HpHMHTHBIIHH THn CeMeHHbIX nOKpOBOB B 3TOM ceMenCTBe — xnn 

Trichocladus (Ta 6 ji. 1. 4). CioAa othochtch poah Trichocladus h Sinowilsonia. 
Hapynman nacTb HHTeryMeiiTa npeACTaBJineT co6oh capKOTecTy, xapaKTepiiyio 
AJin npeACTaBHTejien nopnAKa Magnoliales {Magnolia, Michelia, Degeneria 
h apO* HajiHHne capKOTecTH, xoth h HeMHorocjiOHHon, yKa3biBaeT na onpe- 
AejieHHyio poACTBeimyio CBH3b Me>KAy hphmhthbhhmh MarHOJineBHMH h xa- 
MaMeJIHAOBblMH. 

KpoMe 3thx TnnoB ceMeHHOH KOH^ypbi, b ceM. Hamamelidaceae y MOHOTAn- 
Horo nnoHCKoro poAa Disanthus mbi BCTpenaeM HHTepecubiH THn ceMemibix no- 
KpoBOB co cnei];HaJiH3HpoBaHHOH annAepMOH, 3anoJiHeHHOH rHApo$HJiknuM 
coAepjKHMbiM (Ta 6 ji. II, 5, Tagji. V, 23). OAHano ocHOBHan Macca cnepMOAepMbi 
npeACTaBJieHa MaKpocKJiepeHAaMH c oueHb mcjikhmh hojiocthmh, Kan y 6ojib- 
mHHCTBa poaob Hamamelidaceae. IIoaTOMy BHAejieHne ototo poAa b otacjib- 
noe ceM. Disanthaceae, npeAJio>Keimoe HaKan (Nakai, 1943), ne noATBepHvia- 

eTcn AaHHbiMH aHaTOMHH cnepMOAepMbi. 

HaKOHeu,, no nenoTopbiM oco6eHHOCTHM CTpoenna ceMeHiion KO/Kypn bh- 
AejineTcn Tamne ran Rhodoleia, o6Hapy>neHHbiH y npeACTaBHTejieii po^OB 
Rhodoleia, Exbucklandia h Chunia (Ta6ji. II, 6 — 8). Y rana Rhodoleia oTMe- 
naeTcn peAyKAHH KOJinnecTBa CJioeB ceMeHHOH Ko>nypbi. CnepMOAepMa y Hero 
6ojiee napeHXHMaTH3HpOBaiiHan h HeMHorocjiomian. OyHKAHio aaiAHTbi aAecb 
HecyT b ochobhom annAepMajibHbie kjictkh HapyjKHoro HiiTeryMeHTa c cajibho 
yTOJini,eHHbiMH JiHrHH$HAHpoBaHHbiMH CTeHKaMH. B ceMemiOH KOHxype Ex¬ 
bucklandia MaKpocKJiepenAbi pacnoJiaraiOTcn rpynnaMH no 2—3 cpeAH nftpen- 
XHMaranecKHX KJieTOK. 

TaKHM o 6 pa 30 M, b ceM. Hamamelidaceae mbi BCTpenaeM pa 3 JiHHiibie Tnnbi 
cnepMOAepMbi, KOTopbie, oAHano, Me>KAy co 6 oii B3aHMOCBH3aiibi. Hcxoah hb 
Been coBOKynHOCTH hmcioiahxch Aamibix, mh npHnuin k 3aKJnoneHHio (Mejm- 
khh, 1973), hto HanfioJiee AeJiecoo 6 pa 3 iio pa3AejieHHe ceM. Hamamelidaceae 
s. str. Ha 3 noAceMencTBa: Disanthiodeae (Disanthus), Rhodoleioideae ( Rho¬ 
doleia, Exbucklandia. Chunia), Hamamelidoideae (Bee ocTaJibHbie pdAH). 



B nocjie^HeM n3,n;aHHH 3HrjiepoBCKoro «Cnjum6yca», npoMe aTHxno^ceMencTB, 
npHHHMaioTCH TaKJKe no^ceM. Symingtonioideae (npaBHJibHee 6lijio 6h Exbuck- 
landioideae) h Liquidambaroideae. OflHaKo po^ Exbucklandia HeT ocnoBamiH 
BH^ejiHTB H3 Rhodoleioideae; hto me KacaeTcn po^OB Altingia h Liquidambar, 



T a 6 ji h a I 

GrpoeHne ceMeHHon KOJKypu. (YBeji. 150). 


1 — Hamamelis japonica Siebold et Zucc.; 2 — Maingaya malayana 
Oliver; 3 — Corylopsis pauciflora Siebold et Zucc.; 4 — Trichocladus 
crinitus Pers. 


to hx CKopee Bcero Hynmo paccMaTpuBaTB naK npeflCTaBHTejien oT^ejiBHoro 
ceM. Altingiaceae (Mcjihkhh, 1971). Po^li Altingia h Liquidambar no CTpoemno 
cnepMo^epMH n pnfly flpyrnxnpn3HaK0B (n^Kan Lj3Hm>-Tam>, 1964; CKBopn;oBa, 
1961a, 6) OTjinnaioTCH ot ocTaJiBHHx npeACTaBHTejieii Hamamelidaceae. 
no CTpoemno ceMeHHHx nonpoBOB 3th 2 onem, 6jih3khx po^a ^obojibho 
no^BHHyTH n cnen;HajiH 3 HpoBaHH (Ta6ji. II, 9, Ta6ji. V, 24 , 25, — cm. brjichkh). 
Mh othochm hx k no^THny Altingia rana Altingia. CeMeHHan KOHKypa y hhx 
HeMHorocjiOHHan (ot 5 flo 8 cjioeB y pa3HHx bh^ob), rHCTOJiornnecKH xopomo 
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T a 6 ji h n; a II 

CTpoeme ceMemoH Koacypti (5 — yBeji. 150; 6 — 13 — yBeji. 400). 

5 — Disanthus cercidifolia Maxim.; 6 — Rhodoleia championi Hook.; 7 —Exbuchlandia populnea |t. Br.; 
8 — Chunia bucklandioides H. T. Chang; 9 — Liquidambar styraciflua L.; 10 — Platanus orienthlis'L.: 
11 — Myrothamnus mochatus Baill.; 12 — Trochodendron aralioides Siebold et Zucc.; 13 — Tetrapentroh 

sinense Oliver. 


Altingia. CeMeHHaa KOJKypa y npeflCTaBHTeJien 3Toro po,n:a TOHKaa, HGMiaoro- 
cjioHHaa h xopomo flH<|)<|)epeHij;HpoBaHa. 3p;ecB Taione HMeeTca cjioh M^npo- 
CKaepenA, Hecymnn $yHKn;HK) MexaHHaecKofi 3ain;HTH, h, KpoMe Toro, bI 3pe- 
jioh cnepMo^epMe coxpaHaeTca KpynHOKJieToaHaa BHyTpeHHaa ann^epMa 
BHyTpeHHero HHTeryMeHTa. CaeftOBaTejiBHO, HecMOTpa Ha to hto ran ±Jio,n;a 
y 3rax po^oB pa3HHH, ceMeHHaa Koasypa Hece^acsiie aepiBr, yKa3MBa^om;He 


^ 2 BoTaHHHecKHft >«ypHaji, JST# 3, 1973 r. 
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Ha hx <$HJieTHHecKyio 6 jib30Ctb. HeaoTopHe pa3Jinuna b CTpyKType cnep- 
Mo^epMH Liquidambar h Altingia, c oahob ctopohh, h Platanus , c Apyroa, 
no-BHftHMOMy, CBH3aHH c xapaKTepoM flHCceMHHaijHH. y Liquidambar h Altingia 
paccenBaioTCH KpmiaTHe ceMeHa h Hapy>KHaa oOoJiouKa ceMeHHtix noapoBOB 
Aobojibho yTOJimeHHaa. Y naaTaHa pacnpocTpaHaioTca o^HoceMeHHHe hjioah, 
h Hapy>KHaa TOHKOCTeHHaa ann^epMa, ocjiH3HaacB, no-BHABMOMy, ycnjin- 
BaeT BHHTHBaHne boah, npoHnaaiomeh nepe3 nepnaapnaa apa apopacTaHaa. 

Cxoactbo Liquidambar, Altingia a Platanus no Tnny cnepMOAepMH hoa- 
TBepjK^aeT h6o6xoabmoctb paccMOTpeHaa ceM. Platanaceae b o6i>eMe nopaAaa 
Hamamelidales. 

y oaeHB CBoeo6pa3Horo a^pnKaHCKO-MaAaracaapcaoro po^a Myrothamnus 
ceMeHHaa KO>Kypa To>ae HeMHorocjionHaa, oAHaao MexaHnuecKaa TKam> 
hojihoctbio OTcyTCTByeT (Ta6a. II, 11), Mh othocbm 3Ty ceMeHHyio ao>aypy 





16 


T a 6 ji a a a III 

CTpoeHne ceMeHHon KO>KypH. (YBeji. 400). 

14 — Cercidiphyllum japonicum Siebold et Zucc.; 15 — Euptelea polyandra Siebold et Zucc.; 16 — 

Didymeles madagascariensis Willd. 


k ocoSoMy Tnny Myrothamnus. Oymajnio 3 am,BTH bhhojihbiot apynHHe^ana- 
^epMaJiBHHe KJieTKa c hccbojibko yTOJimemnaMB 3a cueT oTjiojaeHaa mejuiio- 
JI03BT HapyjKHHMa CTeHKaMa. B 3 pejioa ceMeHHoa Kojaype coxpaHaioTca apyn- 
HBie ajieTKH BHyTpeHHea 3 nnAepMH BHyTpeHHero BHTeryMeHTa, 3anojiHeHHBie 
^yOajiBHHMB BemecTBaMB. CTpyaTypa ceMeHHHx noapoBOB Myrothamnus 
CBH^eTejiBCTByeT o poactbchhhx CBa 3 ax 3 Toro poAa c Platanus. Mh cunTaeM, 
hto ceMeHHyio ao>aypy Myrothamnus mojbho paccMaTpaBaTB Kaa caeAyio- 
n^na 3 Tan 3 BOJnon;aa cnepMOAepMH Tana Platanus. y Myrothamnus peAyAB- 
pyeTca MexaHnaecaaa TKaHB, ho coxpaHaeTca napeHXBMaTnuHocTB; aaa a 
y Platanus, y Myrothamnus xopomo BHpaa^eHa BHyTpeHHaa ana^epMa BHyT¬ 
peHHero HHTeryMeHTa, 3 anoJiHeHHaa thapo^hjibhhm coa©P>khmhm. Hama 
AaHHHe noATBepjaAaioT npaHa^aejaHOCTB ceM. Myrothamnaceae k nopa^ay 
Hamamelidales . 

Ilpa B3yaeHan CTpyKTypH ceMeHHoa aojaypH npeACTaBBTeJiea ceM. Buxa - 
ceae HaMa oSHapyaseHH onpeAejieHHHe aepra cxoACTBa c npeACTaBBTejiaMB 
Hamamelidaceae s. str., hto, Bepoarao, roBopaT 06 ax poactbchhob CBa 3 a. 
Eme Xajuiap (Hallier, 1903, 1912) BKJiiouaji poah caMmaTOBKx b ceM. 
Hamamelidaceae, a Thhho (1938) a Kpya 3 a (Croizat, 1960) noftaepanBajin 
CBa 3 B Buxaceae a Hamamelidaceae no pa^y BaamHx npa 3 HaaoB. OcoSeHHO 
6 jiH 3 aa no CTpyKType cnepMOAepMH poah Hamamelis, Loropetalum, Parrotia 
a Pachysandra. Y poAa Pachysandra (MejiaaaH, 1968) ceMeHHaa aon^ypa 6 jiB 3 aa 
a Tany Hamamelis. OHa To>ae npeACTaBJieHa MaapocaaepenAaMa, xotb 
OTHocaTe ji bho MaaocaoBHaa h Jiyume AH$$epeHn;apoBaHa. IIoaTOMy HaM npe#- 
CTaBJiaeTca npaBBJiBHHM BajiioneHne ceM. Buxaceae b nopaAoa Hamameli- 
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dales, nan oto cAejiaHO b cncTeMe XaTUHHCOHa (1969) h Kan oto npHHHMaJiocL 
b oahom H 3 nepBHx BapnaHTOB cncTeMH A. JI. TaxTaA^KHHa (1954). 

TaKHM o6pa30M, Ha ocHOBaHHH aHaJiH3a cTpyKTypti ceMeHHon KOKypti 
npeACTaBHTejien nopHAKa Hamamelidales h yuHTHBan bcio coBOKytiHocTb 
HMeiOIAHXCH A a HHHX, MH HpHXOAHM K BHBOAy, HTO B 9TOT HOpHAOK AOJDKHH 
bkjiiototlch ceM. Hamamelidaceae, Myrothamnaceae, Altingiaceae, Plata - 
naceae h Buxaceae . Bnojme bo 3 mo>kho, hto b 9 Tot me nopnAOK cJieAyeT bkjiio- 
hhtl ceM. Daphniphyllaceae, TeM 6oJiee hto no cTpoeHHio ceMeHHon Koncypn 
poA Daphniphyllum, pacnpocTpaHeHHHH b Boctohhoh h lOro-BocToHHon 
A3 hh, npoHBJineT onpeAeJieHHoe cxoactbo c poaom Rhodoleia, ho 06 9 tom pent 
hohact b Hamen cneijHaJiLHOH pa6oTe. 

no CTpoeHHio ceMeHHon KOBKypu poAH Trochodendron h Tetracentron 06- 
Hapy>KHBaK)T yAHBHTejiLHO MHoro oGm.ero c poAaMH Altingia, Liquidambar h 
Platanus (Ta6ji. II, 12, 13). noaTOMy ecTL Bee ocHOBaHHH othochtl ceMeHHyio 
KOBKypy 9 Thx A®yx poaob k rany Altingia, oAHano bhaojihh b otacjilhhh hoa- 
thh Trochodendron. V npeACTaBHTejien nopHAKa Trochodendrales ceMeHHaHKO- 
>nypa CKJiaAHBaeTcn H3 MeHtmero uncjia cJioeB (hx o 6 hhho tojilko 5), ho ohb 
AH$<|) epeHn;HpoBaHa Ha Tanne me TKaHH, nan h y npeACTaBHTejien Altingia¬ 
ceae h Platanaceae. TaKHM o6pa30M, A&HHHe aHaTOMHTOCKoro CTpoeHHH cnep- 
MOAepMH KpacHopenHBo cBHAeTeJitcTByioT b nojiL3y cymecTByiomero MHeHHH 
o $HJieTHnecKOH 6 jih 3 octh nopnAKOB Trochodendrales h Hamamelidales h 
o nponcxo>KAeHHH hx ot o6m;ero npeAKa (TaxTaAnom, 1970). 

Hto me KacaeTcn nopHAKa CercidiphyHales, to, ho HamnM AaHHHM (Mo.iiikhh, 
1969), oh HecKOJiLKO o6oco6jieH cpeAH Apyrnx Hamamelidanae. CnepMOAepMa 
y Cercidiphyllum (Ta6ji. Ill, 14) coctoht H 3 11—12 CJioeB b ochobhom napen- 

XHMaTHTOCKHX KJieTOK, paCHOJIOBKeHHHX AOBOJILHO pHXJIO. neTKO BHpa>KeH- 
hoh MexaHHnecKOH TKaHH b cnepMOAepMe HeT; b HapyjKHOM HHTeryMeHTe npn- 
cyTCTByeT tojilko cjioh H3 MejiKHx KJieTOK co cjierna yTOJimeHHHMH CTeHKaMH, 
Hecym,HMH, no-BHAHMOMy, (JyHKijHK) 3am;HTH. Mh BHAeJineM ocoolih Tnn ce- 
MeHHOH KO>KypH — thh Cercidiphyllum. 

B o6meM, no CTpyKType ceMeHHon KO>KypH Cercidiphyllum 6ojiee npHMH- 
THBeH, tom npeACTaBHTejiH nopHAKa Trochodendrales. HenoTopue o6mne uepTH 
no 9TOMy npH3HaKy y Hero npoHBJiHiOTCH c poaom Euptelea , xoth Cercidiphyl¬ 
lum npeACTaBJiTOT co6oh cnopee SoKOByio bctbl pa3BHTHH (TaxTaAHara, 1966). 

no CTpyKType ceMeHHoft KOJKypu poA Euptelea TaK>ne o6oco6jieH (Tafiji. 
Ill, 15). CnepMOAepMa coctoht H3 HeSojiLinoro uncjia CJioeB (7—8), KOTopne 
xopomo coxpaHHioTCH b 3pejiOM ceMeHH. OcoSeHHo xopomo npeACTaBjieH Ha- 
pyjKHHH HHTeryMeHT, rAe BHAeJiHioTCH rnraiiTCKne KJieTKH HapyaKHOH 9hhagpmh 
CO CJia6o yTOJimeHHHMH CTeHKaMH H KpyHHLIMH HOJIOCTHMH, CHJIOHIL 3aH0JIHeH- 
HLIMH THApO$HJILHHM COAep>KHMHM. JleHCanjHe HOA 9HHAepMaJILHHMH KJieTKaMH 
AepHBaTH HHTeryMeHTajibHoft napeHXHMH tobto npeACTaBJieHLi cpaBHHTejiLHO 
KpyHHLIMH KJieTKaMH C HeyTOJimeHHHMH CTeHKaMH. Bee 9TH KJieTKH 3anOJIHeHH 
HHTaTejiLHLiMH BemecTBaMH, B OCHOBHOM KpaXMajIOM H KaneJILKBMH MaCJia. 
BHyTpeHHHH HHTeryMeHT, coctohiahh H3 3 CJioeB, npeACTaBjieH cAaBJieHHLiMH 
KJieTKaMH, 3anOJIHeHHHMH COAep>KHMHM, ABK)m;HM peaKIJHK) Ha Ay^HJILHHe 
BemecTBa. TaKHM oSpasoM, CTpyKTypa ceMeHHon KOBKypn poAa Euptelea 
cnen;HaJiH3HpoBaHa ii o6oco6jieHa ot Apyrnx poaob H3yroHHOH HaMH rpynnn. 
noaTOMy mh BHAeJineM ee b oco 6 hh thh Euptelea. B cnepMOAepMe ototo THna 
nojiHOCTLio OTcyTCTByeT MexaHHTOCKan TKaHL, 3am;HTHyK) $yHKn;HK) HecyT 
cjia6o yTOJimeHHHe HapynmHe ctchkh kjictok Hapy>KHOH annAepMH. 

CnepMOAepMa poAa Euptelea Han6oJiee cxoAHa co cnepMOAepMOH Cerci¬ 
diphyllum. 06mHMH AJIH HHX HBJIHIOTCH KpyHHHe 9HHAepMaJILHHe KJieTKH, 
napeHXHMaTH3HpoBaHHan ceMeHHan KOBKypa, peAyrmpoBaHHan MexaniiTO- 
cKan TKaHL. OAHaKo cxoAHHe uepTH b CTpyKType ceMennoH Kon^ypn othx po- 
Aob CKopee cBHAeTeJiLCTByioT 06 oSiahocth hx nponcxojKAeHHH, tom o npnMon 
$HjieTHTOCKOH cbh 3 h. HejiL3H corjiacHTLCH c BHApecoM (Endress, 1969), 
no MHeHHio KOToporo poA Euptelea othochtch CKopee k Magnoliales, to uk Ha¬ 
mamelidales, TeM 6oJiee hto caM aBTop noAuepKHBaeT cxoactbo Euptelea 
no pHAy npH3HaKOB c Schisandraceae h c poaom Cercidiphyllum. 3accl mo>kho 
cocjiaTLCH Ha MHeHHe IlMca (1964 : 405) o tom, hto «Euptelea npHHaAJie>KHT 
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k enje oflHOMy H30jrap0BaHH0My ceMencTBy, b kotopom pe3K0 RompacrapyioT 
npHMHTHBHHe H IiporpeCCHBHLie npH3HaKH». /^aHKLienO aHaTOMHHeCKOH CTpyK- 
Type ceMeHHon RoasypBi Euptelea em;e pa3 noATBepa^AaioT u;ejiecoo6pa3HOCTB 
paCCMOTpeHEH 3Toro po^a b o6i>eMe caMOCToaTejiBHoro nopaARa Eupteleales. 

Ilo CTpoeHHio ceMeHHon KOKypu MaAaracKapcKHH poA Didymeles pe3KO 
OTJinaaeTca ot Bcex H3yaeHHRix Hamamelidales h 6jih3rhx eMy nopaAROB. 
CnepMOAepMa y 3Toro poAa caaraeTca H3 HeMnornx caoeB RjieTOR, ctchrh ro- 
TopHx caerRa yTOJinjeHBi 3a caex u;ejiJiiojio3H h reMHii;ejiJiiojio3H (Ta6ji. Ill, 16 ). 
CeMeHHaa Ko>Rypa He AHcJxJjepemjHpoBaHa Ha TRami; caerRa OTJinaaioTca 
ToaBRo 6oJiee RpynHBiMH pa3MepaMH RjieTRii Hapyamon 3HHAepMBi. Mbi bh- 
AeJiaeM TaRyio ceMeHHyio Ro>Rypy b oco6hh ran Didymeles. Ilo cTpyRType 
CGMeHHBIX HORpOBOB 3TOT pOA o6oCo6jieH H He BBIHBJiaeT OnpeAGJieHHBIX 6 jIH3- 

khx poACTBeHHBix CBH3en c ApyrHMH poAaMH HaAnopHARa Hamamelidanae. 
HeJiB3a nosTOMy corjiacHTBca c Kpohrbhctom (1968), rotopbih BRJiioaaeT ceM. 
Didymelaceae b nopaAOR Hamamelidales . TeM Gojiee HejiB3a corjiacHTBca 
c BRJuoaeHHeM ero b nopaAOR Leitneriales, Ran 3TO caejiaHO MejiBxnopoM b no- 
caeAHeM H3AaHHH SHrjiepoBCRoro «CHJiJia6yca» (Engler, 1964). Hama AaHHBie 
noATBep>RAaioT u;eJiecoo6pa3HOCTB paccMOTpeHHH 3Toro poAa b oSBeMe moho- 
ranHoro nopHARa Didymelales . 

npHBOAHM CHHonraaecRyio Ta6jinn;y thhob ceMeHHon Ro>RypBi Hamame- 
lidaceae h 6jih3Rhx ceMencTB. 

1. CeMeimaa Ro>Rypa 6e3 capROTecTBi. 

2. CeMeHHaa Ro>Rypa MHorocJioHHaa. 

3. CeMeHHaa Ro>Rypa coctoht ijejiHROM H3 MaRpocRJiepenA. 

. ran Hamamelis. 

3. Hapyamaa annAepMa coctoht H3 tohroctchhbix rjictor, 3anoji- 

HeHHHX THAP0$HJIBHHM COACp>KHMBIM, MaRpOCRJiepeHAH MeJIRHe 

. ran Disanthus. 

2. CeMeHHaa R0>Rypa cpaBHHTejiBHO HeMHorocjiomiaa. 

4. SnnAepMajiBHBie RjieTRH RpynHBie, TOJicTocTemiBie, b ochobhom 

HecyT 3aEAHTHyio $yHRn;Hio . 

.- ran Rhodoleia. 

4. SnnAepMaJiBHBie RjieTRH oSbihho TOHRocTeiiHHe. 

5. MexaHHaecRaa trbhb oSbihho npeACTaBJieHa 1—3 cjioaMH 

MaRpocRJiepenA. . ran Altingia. 

5. MexaHHHecRaa trbhb oTcyTCTByeT. 

6. Bee RjieTRH Hapy>RHoro HHTeryMeHTa 3anojiHeHBi nnTa- 

TejiBHHMH Bem;ecTBaMH. SmiAepMajiBHRie rjictrh oaeHB 

RpynHBie, c thapo^hjibhhm coAeparaMHM. 

.ran Euptelea. 

6. Bee RjieTRH Hapyamoro HHTeryMeHTa, RpoMe rjictor Ha- 
pyamon snHAepMH, nycrae. SnHAepMajiBHue rjictrh 
R pynHHe. 

7. BnHAepMajiBHHe rjictrh 3anojiHeHBi ay^hjibhrimh Be- 

m;ecTBaMH. BHyTpeHHHH HHTeryMeHT coxpaHaeTca 

.ran Cercidiphyllum. 

7. BnHAepMajiBHHe RjieTRH nycrae. 

8. 3miAepMajiBHBie RjieTRH na cpe3e RBaAparaRie, 
y hhx caerRa yrojinjeHa tojibro Hapyamaa CTeHRa. 
BHyTpeHHaa anHAepMa BHyTpemiero HHTeryMeHTa 
npeACTaBJieHa RpynHBiMH RJieTRaMH, 3anojraeH- 

hhmh coAepa^HMBiM. thh Myrothamnus. 

8. 3nHAepMajiBHHe rjictrh Ha cpe3e ORpyrjiBie, noara 
He OTJIHHaiOTCa OT OCTaJIBHBIX RJieTOR ceMeHHon 
Roa^ypH, paBHOMepHO yTOJinjeHRi. BHyrpeiiHHH HH¬ 

TeryMeHT CAaBJieH h noara hojihoctbio pa3pymeH 

. ran Didymeles. 

1. CeMeHHaa Roasypa c HeMHorocjioHHon capROTecTOH. 

. ran Trichocladus. 
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3aKjnoaeime 

M3yaeHHe aHaTOMHaecKoro CTpoeHHH ceMeHHon KomypLi npeACTaBHTejien 
6 a 3 aJiLHOH aacTH HaAnopH^Ka Hamamelidanae noKa 3 HBaeT MHoroo6pa3ne ee 
thdob. Tojilko b ceM. Hamamelidaceae s. str., KOTopoe, KCTara CKa 3 aTL y 
Aobojilho OAHOo6pa3HO no CTpoeHHio ceMeHHon KOKypu, mli HaSjnoAaeM npn- 
3HaKH pa3HOH CTeneHH OBOJIIOIJHOHHOH nOABHHyTOCTH. IIpHMHTHBHHe THHH 
ceMeHHHx nonpoBOB Mom,HLie, cjia 6 o AH$$epeHn;HpoBaHHHe. CpeAH hhx BCTpe- 
aaioTca Tanne, KOTopue HecyT capnoTecTy, yHacjieAOBaHHyio, Bepoarao, ot 
o6hi,hx npeAKOB c nopHAKOM Magnoliales. Mli BCTpeaaeM TaKme MonjHLie mho- 
rocjiOHHHe ceMeHHEie oSojiohkh, c$opMnpoBaiiHHe tojilko H 3 MaKpocKJiepenA, 
c npe3BLinanHO tojicthmh CTeHKaMH h HeSojiLmHMH nojiocTHMn; Tanon thh 
ceMeHHon KO>KypH xapaKTepeH rjih noAaBJiaiomero SojiLinHHCTBa npeACTa- 
BHTejien noAceM. Hamamelidoideae. npeACTaBHTejien Rhodoleioideae 

xapaKTepHH, HaoSopoT, 9Bojiioii;hohho 6 ojiee noABHHyTLie them ceMeHHon ko- 
mypH. Ohh y>Ke cpaBHHTejiLHO MaJiocjioHHH, rHCTOJiornnecKH xopomo ah$- 
(JjepemjnpoBaHH. 3accl HaSjnoAaeTca peAyKijna MexaHnaecKnx TKaHen, 
$yHKn;HH 3am,HTLi nepexoAHT b ochobhom, a HHorAa h iiohth HCKjnoanTeJiLHO, 
k annAepMaJiLHHM KJieTKaM Hapyamoro HHTeryMeHTa c yTOJim,eHHLiMH h jihthh- 
$nn;HpoBaHHLiMH CTeHKaMH. 

y npeACTaBHTejien ceM. Buxaceae ( Pachysandra , Sarcococca) b CTpoeHHH 
ceMeHHLix nonpoBOB HaSjiioAaeTCH pHA o 6 m,nx aepT — cnepMOAepMa cKJiaAH- 
BaeTCH H3 MHorocjioHHHx TOJiCTocTeHiiLix MaKpocKJiepenA. Tanne ceMeHHtie 
noKpoBH mli BCTpenaeM y npeACTaBHTejien noAceM. Hamamelidoideae (. Matu- 
daea, Parrotia , Fotergilla h ap*)* Hajinane Tannx o 6 mnx aepT b CTpyKType 
cnepMOAcpMLi CBHACTejiLCTByeT o $HJieTHaecKOH 6jih30Cth Buxaceae h Hama¬ 
melidaceae S. str. B CBH3H C 3THM MH CHHTaeM B03M0>KHLIM paCCMaTpHBaTL 
Buxaceae b o6i>eMe Hamamelidales. 

IIpeACTaBHTejiH Apyrnx ceMencTB 9Toro nopnAKa HMeioT b ochobhom cne- 
n;HajiH3HpoBaHHLie, bbojiioahohho noABHHyTLie, ToiiKne ceMeHHLie noKpoBH. 
Ohh MaJiocjioHHH, ho xopomo rncTOJiorHaecKH A H $$epeHu;HpoBaHLi iia TKann, 
BHHOJIHHIOmHe pa3JIHHIIHe (JyHKIJHH. OaeHL 6JIH3KHMH no CTpoeHHio CeMeilHOH 
K0>KypLi hbjihiotch poALi Liquidambav , Altingia h Platanus, KOTopLie mh o6i>e- 
AHHHeM b oahh thh Altingia. IIo 9T0My npH3Hany oth poah HaxoAHTCH npnSjin- 
3HTejiLH0 Ha oahom 9Bojiioii;hohhom ypoBHe. Han6ojiee noABHHyTOH b nopHAKe 
HBJineTCH ceMeHHan no>Kypa poAa Myrothamnus . B Hen yme hojihoctlio peAypn- 
poBaHa MexaHHnecKaa TKaHL. CnepMOAepMa y 9Toro poAa BLinojiHHeT Tpo$H- 
necKyio ^yHKipuo n (JyiiKijHio AncceMHHan;nH. IIo Been BepoHTHOCTH 0Ha 
HBjiaeTCH npoH3BOAHOH ceMeHHon KO>KypLi noATHna Platanus. 

TaKHM o6pa30M ? yanTLiBaa bcio coBOKynHOCTL HMeioiAHxca a^hhlix, mh 
CHHT aeM, hto b nopaAOK Hamamelidales cjieAyeT BKjnoaaTL ceM. Hamameli¬ 
daceae , Altingiaceae , Platanaceae , Myrothamnaceae, Buxaceae h, BecLMa bo3- 
mojkho, Tanme Daphniphyllaceae. 

IIpeACTaBHTejiH ceM. Trochodendraceae h Tetracentraceae npoaBJiaioT oaeHL 
Sojinmoe cxoactbo no CTpyKType cnepMOAepMH c npeACTaBHTejiaMH Altingia¬ 
ceae h Platanaceae . HecMOTpa Ha pa 3 JiHHHLiH thh njiOAa y othx poaob, ohh 
HM eiOT OAHH THH CeMeHHOH KO>KypLI, HTO OCoSeHHO ySeAHTeJILHO CBHAeTeJIL- 
CTByeT 06 HX $HJieTHHeCKOH 6JIH30CTH. 

HecKOJiLKo 6 oJiee o 6 oco 6 jiem>i no CTpoeHHio ceMeHHon Koacypni npeACTaBH- 
Tejin nopaAKOB Cercidiphyllales h Eupteleales ; oAHaao Hajinane b ee CTpyKType 
paAa oSnjnx aepT roBopHT 06 oSiahocth hx nponcxoKAeHna h poACTBemiHx 
CBa 3 ax co cSjinmaeMLiMH c hhmh nopaAKaMH, ocoSeHHO c nopaAKOM Hamame¬ 
lidales. Ho 9th reTepoSaTMHHHHe nopaAKH, no Been bhahmocth, npeACTaBJiaioT 
SoKOBHe BeTBH pa3BHTHa. 

Chjilho o 6 oco 6 jieH no CTpyKType ceMeHHon KomypH poA Didymeles. BHAe- 
JieHHe ceM. Didymelaceae b OTAejiLHHH nopaAOK Didymelales bhojihc noATBep- 
>KAaeTCa a^hhlimh aHaTOMHH cnepMOAepMLi. 

B 3aKJiioaeHHe aBTop caHTaeT cbohm npnaTHLiM aojitom BHpa3HTL HCKpeH- 
hk)k) GjiaroAapHOCTL A. JI. TaxTaA>naHy 3a n;eHHLie KOHcyjiLTanjHH h cepAea- 
Hyio npH3HaTejiLH0CTL B. K. BacHJieBCKon 3a nojie3HHe coBeTLi b npou;ecce 
noAroTOBKH a^hhoh paSora. 



CIIHCOK H 3 yHEHHbIX BHflOB H OBPA3U;OB 

1. Altingia excelsa Noronh. Sumatra. Poelasen e. Heyne 3406 : L; Java 
1939 3028 : LE. 

2. Liquidambar macrophylla Oerst. Mexica, Origabo, 1853, F. Mullers, n. : 
LE. 

3. Liquidambar styraciflua L. Missuri, Williamsoville, Wayne County 
E. Palmer. 4805; Mexico Coapilla, 1926, S. Juzepczuk s. n.: LE. 

4. Cercidiphyllum japonicum Siebold et Zucc. Japonia, Insula Jesso 
circa Hakodate, 1863, Dr. Albrecht s. n.; Japonia Hakodate, 1861, Maximo- 
wicz s. n. : LE. 

5. Didymeles madagascariensis Willd. Madagascar, Sambara, 1963, 
R. Capuron s. n. : P. 

6. Euptelea polyandra Siebold et Zucc. Honsu: Tochu in Oomi Prov. 
M. Togachi 10300; Honsu: Pref. Okayama, Kamba-Fall. Katsuyama M. 
Hotta 61910 : MAK. 

7. Chunia bucklandioides H. T. Chang. Hymalaya, C. B. Clarke 15371 : 
LE. 

8. Corylopsis pauciflora Siebold et Zucc. Japon, Honsu M. Togasi, 1513; 
Japon, Prov. Jeniano, 1864, Tshonoski s. n. : LE. 

9. Disanthus cercidifolia Maxim. Japon Insula Jesso, 1861-63, Dr. Al¬ 
brecht; Japon 1907 Nakabugama s. n. : LE. 

10. Distylium racemosum Siebold et Zucc. CyxyMH, Eot. ca^, 1970, 
A. II. MeJIHKHH. 

11. Exbucklandia populnea R. Br. East Bengal, Griffith 3382; Darjee¬ 
ling province J. S. Gemble 829c : DD. 

12. Hamamelis japonica Siebold et Zucc. Japonia Nippon, Prov. Nambu, 
1885, Tschonoski s. n. : LE. 

13. Hamamelis mollis Oliver. China, Prov. Hupeh, 1889, A. Henry 
s. n. : LE. 

14. Maingaya malayana Oliver. Malaya 1513 : L. 

15. Matudaea trineruia Lundell. Mexico, Rodeo near Siltepec E. Matuda 
4582 : NY. 

16. Parrotia persica( DC.) C. A. Mey. Persia, Talysch-gebirge Buhse 749; 
Kashmir Fisher 358 : LE. 

17. Parrotiopsis jacquemontiana Decne. Afghanistan, Kurrum valley 
J. E. T. Aitchison 291 : LE; Kagan valley A. Khan 40598 : DD. 

18. Rhodoleia championi Hook. Honkong, H. F. Hance 798 : LE. 

19. Sycopsis sinensis Oliver. China, Prov. Hupeh A. Henry 7574 : LE. 

20. Trichocladus crinitus Pers. Austr. Afr. Capbon Fisher 2269 : LE. 

21. Myrothamnus mochatus Baill. Madagascar, Firingalare Ch. D’Allei- 
zette 3563 : L. 

22. Platanus orientalis L. AflJiep, ^eHflponapn coBX03a «K)>KHHe nyjiL- 
Typu», 1969, H. A. raBpnjioB. 

23. Tetracentron sinense Oliver. China, Western Szechuan E. H, Wilson 
659; China, Kweichow province A. N. Steward, C. Y. Chiao and H. C. Cheo 
663 : LE. 

24. Trochodendron aralioides Siebold et Zucc. Afljiep, ^eHAponapn cob- 
xo3a «IO>KHHe KyjiBTypH», 1967, K. H. 3ojioTOBa. 


JIHTEPATYPA 

Hmc A. (1964). Mop<J)OJiorHH ubotkoblix pacTemm. — M o $ $ e M. (1962). 
K 3M6pnojiorim Trochodendron aralioides Sieb. et Zucc. (Pa3BHTne ulijibijh h 3apoflumeBoro 
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k h h A. n. (1968). IIojio>KeHHe ceMeucTB Buxaceae h Simmondsiaceae b CHCTeMe. Eot. >k., 
53, 8. — M e ji h k h h A. n. (1969). K CHCTeMaTHKe nopnflKOB Cercidiphyllales h Tro- 
chodendrales. Mojiofloii HayuH. pa6oTH. ETy, 2 (10). — M e ji n k h h A. II. (1971). AHaTO- 
MiiHecKoe cTpoeHne cnepMo^epMH npeflCTaBHTejieu poflOB Liquidambar L. h A Itingia Nor. 
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O MecTe poflOB Rhodoleia, Exbucklandia h Chunia b CHCTeMe ceMencTBa Hamamelidaceae. 
Bhoji. >k. ApMeHHH, 25, 5. — M e ji h k h h A. II. (1973). AHaTOMHH ceMeHHOH Kornypu 
h CHCTeMaTHKa ceMencTBa Hamamelidaceae. Bhoji. >k. ApMeHHH, 26, 13. — G k b o p u, o- 
b a H. T. (1961a). 0 Tnnax jkhjikob aHHH JiHCTteB npeflCTaBHTejieii Hamamelidaceae. Tp. 
JleH. xnM.-(J)apM. hhct., 12. — C k b o p u; o b a H. T. (19616). CpaBHHTejibHo-aHaTOMH- 
necKoe HCCJieflOBaHHe BereTaTHBHLix opraHOB npeflCTaBHTejieH ceMencTBa Hamamelidaceae . 
ABTopeij). ji;hcc. — TaxTa^>KHHA. JI. (1954). IIpoHcxo5KfleHHe noKpHToceMeHHMx pacie- 
hhh. — TaxTa^jKflH A. JI. (1966). CncieMa h (J)HJioreHHH ijBeTKOBHx pacTemm. — T a- 
iTaAJKHHA. JI. (1970). IIpoHcxo>KfleHHe h pacceneHHe upeTKOBHx pacTeHHH. — H >k a h 
I j3HHb-TaHb. (1959). Mop(J)OJiorHH nujibn,u Liquidambar L. h Altingia Nor. Eot. 
5k., 44, 10. — H ataH IJ 3 ii h b - t a h b. (1964). Mop$oJiorHH hhjibi^u ceMeiiCTB 
Hamamelidaceae h Altingiaceae. Tp. BHH AH GGGP, cep. I, 13. — Anderson E. 
a. K. S a x. (1935). Chromosome numbers in the Hamamelidaceae and their phylogenetic 
significance. J. Arn. Arb., 16. — B a i 1 e y I. W. a. C. G. N a s t. (1945). Morphology 
and relationships of Trochodendron and Tetracentron. I. Stem, root and leaf. J. Am. Arb., 
26. — B h a n d a r i N. N. (1971). Embryology of the Magnoliales and comments of 
their relationships. J. Arn. Arb., 52, 1—2. — Bogle A. L. (1969). Floral morphology 
and vascular anatomy of the Hamamelidaceae : The apetalous genera of Hamamelidoideae. 
J. Arn. Arb., 51. — Groizat L. (1947). Trochodendron , Tetracentron and their meaning 
in phylogeny. Bull. Torrey Bot. Cl., 74. — Groizat L. (1960). Principia botanica, 
la, lb. Caracas. — Gronquist A. (1958). The evolution and classification of flo¬ 
wering plants. — Endress P. (1969). Gesichtspunkte zur systematischen Stellung 
der Eupteleaceen ( Magnoliales ). Ber. Schweizer. Bot. Gesellsch., 79. — Engler A. 
(1964). Syllabus der Pflanzenfamilien. 12. Aufl. II (Angiospermae). — Erdtman G. 
(1952). Pollen morphology and plant taxonomy. Angiosperms. — Hallier H. (1903). 
Ueber den Umfang, die Gliederung und die Verwandtschaft der Familie der Hamameli- 
daceen. Beih. Bot. Centr., 14. — H a 1 1 i e r H. (1912). L’origine et la systeme phyle- 
tique des Angiospermes exposes a l’aide de leur arbre genealogique. Arch, neerl Sci. 
exact, nat.), Ser. IIlb (Sci. nat.), 1. — H a r m s H. (1930). Hamamelidaceae. In: A. En¬ 
gler u. K. Prantl. Die natiirlichen Pflanzenfamilien, 18a. — Hutchinson J. (1969). 
Evolution and phylogeny of flowering plants. — I k u s e M. (1955). General survey 
list of pollen grains in Japan. J. Jap. Bot., 30, 8. — L a m e s 1 e R. (1946). Contribution 
a l’etude morphologique des Eupteleacees, Cercidiphyllacees, Eucommiacees. Ann. Sci. 
Nat. Bot., 11 ser. — N a k a i T. (1943). Ordines, familiae etc: Nakai adhuc ut novis 
edita. Appendix. Tokyo. — N a s t G. G. a. I. W. B a i 1 e y. (1945). Morphology and 
relationships of Trochodendron and Tetracentron. II. Inflorescence, flower and fruit. 
J. Am. Arb., 26. — N a s t C. G. a. I. W. B a i 1 e y. (1946). Morphology of Euptelea 
and comparison with Trochodendron. J. Arn. Arb., 27. — Niedenzu F. (1891). 
Hamamelidaceae. In: A. Engler u. K. Prantl. Die natiirlichen Pflanzenfamilien, Teil 3, 
Abt. 2a. — R e i n s c h A. (1890). Uber die anatomischen Verhaltnisse der Hamameli¬ 
daceae mit Riicksicht auf ihre systematische Gruppierung. Bot. Jahrb., 11. — Simp¬ 
son J. B. (1936). Fossil pollen in Scottisch Tertiary coals. Proc. Roy. Soc. Edinb., 56. — 
Smith A. S. (1945). A taxonomic review of Trochodendron and Tetracentron. J. Am. 
Arb., 26. — Smith A. S. (1946). A taxonomic review of Euptelea . J. Arn. Arb., 27. — 
S w a m y B. G. L. a. I. W. Bailey. (1949). The morphology and relationships of 
Cercidiphyllum. J. Arn. Arb., 30. — T i p p o O. (1938). Comparative anatomy of the 
Moraceae and their presumed allies. Bot. Gaz., 100. — T i p p o O. (1940). The com¬ 
parative anatomy of the secondary xylem and the phylogeny of the Eucommiaceae. Amer. 
J. Bot., 27. 

EpeBaHCKHH (noJiy^eHO 4 IX 1972). 

rocyflapcTBeHHbiH yHHBepcHTeT. 


SUMMARY 

Seed-coat anatomy of some representatives of Hamamelidaceae s. str., Altingiaceae, 
Platanaceae , Myrothamnaceae , Trochodendraceae, Tetracentraceae , Cercidiphyllaceae , Eupte- 
leaceae and Didymelaceae has been studied. 

Four types and some subtypes of seed-coat in the Hamamelidaceae were distinguished; 
most of them show very primitive characters in seed-coat structure. The occurrence of 
sarcotesta in testa structure of some Hamamelidaceae shows their phylogenetical relation¬ 
ships with the order Magnoliales . 

The representatives of genera Altingia, Liquidambar, Platanus, Myrothamnus etc. 
have very thin, specialized and comparatively more advanced types of seed-coat. Genera 
Altingia, Liquidambar , Trochodendron and Tetracentron are very similar in seed-coat 
structure. It is established that these genera are phylogenetically allied. 

Basing on all the present data the author believes, that the order Hamamelidales 
includes families Hamamelidaceae, Altingiaceae, Platanaceae, Myrothamnaceae and Buxa- 
ceae. 

The present investigation provides additional support for the separation of orders 
Cercidiphyllales, Eupteleales ana Didymelales on the base of seed-coat structure. These 
orders are axillary branches of evolution. 



TOM 58 BOTAHmECKHft TKYPHAJI 1973 , M 3 


y%K 581.133.1 : 577.471 : 582.232 


E. M. IlaHKpaTOBa 

OHKCAIJHfl ATMOCOEPHOrO A30TA 
CHHE3EJIEHEIMH BO^OPOCJIflMH 
B nPHPOAHblX YCJIOBHflX 

G 2 pncyHKaMH 

E. M. PANKRATOVA. THE ATMOSPHERIC NITROGEN FIXATION 
BY BLUE-GREEN ALGAE IN NATURAL CONDITIONS 

p nOMOmbK) yCTOHOBKH C HCIIOJIB30B2LHH6M N£ 5 HpOBe^eHO Onpe^ejieHHe (j)HKCai^HH 
aTMOC(J)epHoro a30Ta Ha hohmghhoh aophoboh cjiohctoh cynecaaHOH noaBe p. Bhtkh a30T- 
$HKOHpyK)m;HMH BH^aMH CHH636JI6HLIX BOflOpOCJieH. flOMHHHpyiOmHMH BHflaMH 6bIJIH 
Cylindrospermum stagnale h Nostoc sp., aacTo o6pa3yK)m;He MaccoBue pa3pacTaHHH, H3- 
BecTHbie hoa Ha3BaHHeM «UBeTeHHH» hohbh. CTeneHb nonpuTHH hmh noaBbi KOJieGajiacb 
ot 2.6 ao 55.3%; KOJinaecTBo KJieTOK H3MepaJiocb MHJuinoHaMH Ha 1 cm 2 noBepxHocTH hohbh. 
Bnovacca BOAopocjien, o6pa3yiomHx An<J)<J)y3Hbie pa3paciaHHH Ha noaBe, 6mia ot 2 ao 15 nr, 
a nppAyKTHBHOCTb Koponen Nostoc commune cocTaBJiHJia ot 29.3 ao 40.3 Hr cyxoro Beme- 
cTBa Ha reKTap. 3a nepnoA ot cnaAa boah ao ycTOHHHBoro CHenmero nonpoBa BOAopocnn 
HaKanjiHBajin ot 17.5 ao 24 nr a30TaHa reKTap. B paOoTe npHBeAeHbi AH<£pbi, xapaKTepH3yio- 
mne [ ncnojib30BaHne a30Ta BOAopocnen BbicmHM pacTemieM, AaHa KOJinaecTBeHHaH xa- 
paKTepncTHKa 3Toro npoijecca. 

A30T(j)HKCHpyioiii,He bhah CHHe3ejieHLix BOAopocjien mnpoKo pacnpocTpa- 
HeH^i b SojibinHHCTBe noHB. B HeopomaeMHx noaBax CCCP ofeapyjKeHo okojio 
40 phaob a30T(j)HKCHpyioin l Hx BOAopocJien. no abhhhm 3. A. HIthhoh (1969), 
Han6oJiee pacnpocTpaHeHHHMH b noaBax CCCP a30T$HKcnpyioiii,HMH BOAopoc- 
jiHMjpc hbjihiotch: Nostoc (10 bhaob), Anabaena (18 bhaob), Cylindrospermum 
(6 b^aob), Tolypothrix (3 BHAa), Calothrix (5 bhaob). 

B npnpoAHHx ycjioBnnx CHHe3eJieHLie boaopocjih o6pa3yK)T n;eH03H, bkjiio- 
Haiomne ojinroHHTpo$HJiLHHe SaKTepnn, KOTopue oShjilho 3acejinioT Taa- 
jiomh BOAopocjien. KojmaecTBO ojmroHHTpo<|)HJiOB, no HamHM onpeAeJieHHHM, 
MOH^eT AOCTHraTB MHJIJIHOHOB KJieTOK Ha 1 CM 2 HOBepXHOCTHHX pa3paCTaHHH 
BOAQpocjien H3 nopHAKa Nostocales . 

HcnojiL30BaHHe N 1 ^ a-kh onpeAeJieHHH $HKcan;HH a30Ta noKa3aJio, hto a30T- 
$HKCHpyK)in,aH AeHTeJILHOCTL SaKTepHH HMeeT BeCLMa HeSHaHHTeJILHLIH Bee 
b HcjKonjieHHH a30Ta ajiLroSaKTepnaJiLHHM n;eH030M, xoth oJinroHHTpo^HJiL- 
Hue I SaKTepnn MoryT ycnjiHBaTL a30T$HKcan;Hio y BOAopocjien (naHKpaTOBa, 

1970). 

Mh npmnjiH k BHBOAy, hto BeAymaa pojit b accHMHJian;HH 3JieMeiiTapHoro 
a30Ta npHHaAJie>KHT KJieTKaM aaoT^HKcnpyioBAHx BOAopocjien — 3AH$HKaT0- 
paM 3Toro n;eH03a, hto abjio npmmHnHajiLHoe ocHOBaHHe rjih pa3pa6oTKH Me- 
TOAOB HCCJieAOBaHHH HaKOIIJieHHH a30Ta CHHe3eJieiIHMH BOAOpOCJIHMH B eCTeCT- 
BemlHx ycjiOBHHX. 

C aKOJiornaecKOH tohkh 3peHna He ctojil Ba>KHa on;eHKa AOJieBoro yaa- 
CTH % KOMHOHeHTOB D;eH03a B $HKCan;HH a30Ta, CKOJIBKO TOT BKJiaA, KOTOpHH 
AaeT u;eH 03 b naKonjieHHH a30Ta 3a BereTaijHOHHLiH nepnoA- B 3 tom HanpaB- 
jieHHH npoBeAeHO cjihhikom Majio KOJinaecTBemiLix onpeAeJieHHH, h HH<|)opMa- 
u;hh 06 yaacTHH CHHe3eJieHLix BOAopocjien b co3AaHHH hjioaopoahh hohbh ho 
a30Tjy B OCHOBHOM OTHOCHTCH K nOHBOM TpOHHKOB, pHCOBHX nOJieH, HeCHaHHX 
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AK)H h CKaJiHCTHx SeperoB npn6pe>KHBix panoHOB. ConocTaBjieHne OTAeABHBix 
pe3yjiLTaTOB noKa3HBaeT nojmoe pacxoK^eHHe MHeHHH HccjieAOBaTejien p pa3- 
Mepax a30T$HKcan;HH. Ilpn 9 tom SojiBmaa uacTB n;H$p nojiyaeHa b jiafiopaTop- 
hhx onHTax c nocjieAyiomeH hx aKCTpanoJiHijHeH Ha npnpoAUBie ycjjOBHH 
(TaSji. 1). 


TAEJH4UA 1 


KojinqecTBeHHBie a a h h u e 06 asoTijiHKcanHH 
y cnneaejieHLix BOftopoc;ieH 


Abtop h oG'beKT HccJienoBaHHii 

KOJIHHeCTBO (J)HKCHpOBaBHOrO 
a30Ta 

De a. Mandal (1956), pncoBbie iiojih Hhahh . 

Moore (1966), pncoBbie iiojih Mhahh. 

Watanabe h Ap. (1951), pncoBtie noaa Hiiohhh. 

Piacco (1956), pucoBbie noaa HTaann. 

MnmycTHH (Mischustin, 1970), pncoBbie iiojih CCCP . . . 

Singh (1961), hhahhckhg OKyjibTypeHHue nonBbi. 

Tchan a. Beadle (1955), aBCTpaanficKHe nonBbi. 

Stewart (1965, 1967), cnajibi, ak>hbi aHrjinftcKoro no6e- 
pe^ba. 

Jahnke (1967), noqBbi iioa noceBaMH aepHOBbix, TJJP . . . 
Mayland h ap* (1966), noaynycTbiHHbie naciGnma Apn- 

15.2—48.4 Kr/ra 3a 

6 HeAeJib 

11.0—62.7 nr/ra b toa 

22 Kr/ra b ioa 

22 Kr/ra b ioa 

50 Kr/ra b ioa 

Jlo 88.3 Kr/ra sa 75 AHeii 
1—3.3 Kr/ra b roA 

1.1—7.8 Kr/ra 3a Mecnn, 
HHorAa ao 20 Kr/ra 
Okojio 2 Kr/ra b ioa 

30HbI, CDIA. 

Henriksson (1970), nonBLi iiohmu penn, 6 o;iot, BJia?KHbTx 

0.45 nr/ra b toa 

ayroB CKaHAHHaBHH . . . 

0.6 Mr Ha 1 m 2 b qac 


Onpe^ejieHHe pa3MepoB HaKonjieHHH a30Ta b nojieBLix ycjioBHHx cBii3aHa 
C SoJIBHIHMH MeTOAHHeCKHMH TpyAHOCTHMH. Bo-nepBHX, OTCyTCTByiOT npHMHe 
MeTo^H, pa3pa6oTaHHHe ^jih onpe^ejieHHH a30T(j>HKcan;HH in situ; bo-btgphx, 
onpe^ejieHne SnoMaccH BOAopocjien npeACTaBJiaeT SoJiLmne TpyAHOCTH H3-3a 
reTeporeHHocTH cncTeMH h H3MeHeHHH BOAopocjieBoro dokplithh bo BpeMeHH 
h npocTpaHCTBe. HanoHeu;, $H3HOJiorHuecKH cHHe3ejieHLie 6 jih3kh k 9$eMepaM. 
Ha3eMHHe KopouKH Bo^opocjien, BHCHxaioin.He b cyxne nepno^H, npn yBJia>K- 
HGHHH HaHHHaiOT paCTH y>Ke nepe3 HeCKOJILKO HaCOB, HTO 3HaHHTeJILHO yCJIOHx- 
HaeT jiioSHe nepecneTH. 

B HacToameM cooSeaohhh CAejiaHa nonuTKa onpe^eaeHna pojin a 30 T$HK- 
CHpyiomHX BOflopocjieii b HaKonjieHHH a30Ta b nouBe b npnpoAHBix ycjiOBHax. 
IIpHBe^eHH Taione pe3yjiBTaTH H3yaeHna TpaHC$opMan;HH a30Ta, norjiomeH- 
Horo Bo^opocaaMH. 


MaTepnaa h MeTOAHKa 

OcHOBHLie ^aHHHe o KoanaecTBeHHOM yaacTHH CHHe3eaeHLix BOAopocaen 
b HaKonaeHHH a30Ta noayaeHH Ha noHMeHHofi a^phoboh cjiohctoh cynecaa- 
hoh nouBe p. Bhtkh, BKJiiouaiomeH npnpeuHBie HaHOCHtie necnn (KnpoBCKaa 
06a.). PacTHTeatHOCTB yaacTKa 3a necnaMH — pa3HOTpaBHO-3JiaKOBBii* ayr 
c npeo6aaAaHneM Poa pratensis . ArpoxHMHuecKne noKa3aTean yaacTKa caeAyio- 
mne: pH b coaeBon BLiTaacne 7.0; coAep>KaHHe b Mr Ha 100 r hohbh — <£oc- 
$opa 9.37, naana 1.25; ryMyca h oSiijero a30Ta b npoijeHTax — 0.9 h 0.15 
cooTBeTCTBeHHo; cyMMa norjiomeHHHx ocHOBaHHH — 17.25; ruApojmTuue- 
CKaa KHcaoTHOCTL — 1.04; eMKocTL norjiomeHHH — 18.2 b Mr-9 kb na 100 r 

HOHBBI. 

A30T$HKcan;Ha onpeAeaaaact b ycTaHOBKe, C03AaHH0H A. C. BaxpynieBBiM 
coBMecTHO c E. M. IlaHKpaTOBOH. npnSop A^eT bo3mo;khoctb onpeAeaaTH 
in situ CKopocTB a30T$HKcan;HH h KoanaecTBo a30Ta, ^HKcnpoBaHHoro bo- 
AopocaaMH H3 aTMoc<|)epH, no BKaioaeHHio N 1 ! b o6pa3u;H b ycaoBnax MaK- 
CHMaaBHO npn6aH>KeHHBix k ecTecTBeHHHM. KoHCTpynn;Ha npnSopa h MeTOA^Ka 
onpeAeaeHHa a30T$HKcan;HH onncaHH HaMH paHee (IlaHKpaTOBa h BaxpymeB, 
1971). 
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B ocHOBy MeTOfla KoanaecTBeHHoro yaeTa $HKcan;HH aTMoc^epHoro a 30 Ta 
bxoaht npaBHJiLHHH ot6op npo6, pacaeT cTeneHH hokphthh noBepxHOCTH 
hohbh a30T(j)HKCHpyioin;HMH BOAopocJiHMH n b ayameM cayaae onpeAOJienne 
hx SnoMaccH. 

A30T(j)HKcan;HK) onpeAeaaan 1—2 pa3a b Mecnn; bo BJiaarayio noroAy nan 
Ha caeAyiomnn aohb nocae ao>kah. ^anreabHOCTb 3Kcno3nn;HH noaBH c boao- 
pocaaMH b ycTaHOBKe — cyrKH. 

IIjiomaAB hokphthh noaBH BOAopocanMn onpeAeaaan Ha cneijHaabHHx 
TecT-njiomaAKax n 3aTeM nepeancaaan Ha reKTap. KoanaecTBo KJieTOK hoa- 
canTHBaan no MeTOAy HIthhoh (1956). 

J\jih onpeAGJieHHH 6noMaccbi BOAopocaen Nostoc commune KopoaKH co- 
6npaan c 7 npofimax AeaaHOK pa3MepoM 0.25 m 2 , pacnojio>KeHHbix no TpaH- 
ceKTe BHAOH3MeHeHHon 3eTo6pa3Hon (jjopMH. Kopoaan npnHOcnan b Jia6opa- 
Topnio, OTMtiBaan ot aacTnn; noaBH n npHanmnnx pacTHTeabHHx ocTaTKOB, 
3aTeM BLicymHBajiH ao B03Aynmo-cyxoro Beca, B3BemnBaan n Aeaaan nepecaeT 
Ha reKTap naom;aAH. Ilpn TanoM yaeTe BOAopocaen mli noayaaan HecnoabKO 
3aim>KeHHHe n;H$pH no SnoMacce, Tan nan npaKTnaecKn c6opy noAAaiOTca 
ToabKo BOAopocan, o^opMaemme b naeHKH, BHAHMHe HeBOopy^KeHHHM raa- 
30M. EcTecTBeHHo, hto npn 3 tom cnocoSe onpeAeaeHna ocTaBaaacb HeyaTeH- 
hoh SnoMacca naeTOK AH$4>y3HO pacnpocTpaHeHHHx b noBepxHocTHOM caoe 
hohbh. Macca TV*. commune TaKHM o6pa30M onpeAeaaaacb b aohb nccaeAOBaHHH 
a30T(|)HKcan;HH. 

E[poAyKTHBHOCTb BOAopocaen N . commune 3a BereTaijHOHHHH nepnoA yan- 
TbiBaan aHaaornaHHM nyTeM, ho Ha 7 CTaijHOHapHHx naom;aAKax 2—3 pa3a 
b Mecnii;, c nocaeAyiOEAHM cyMMnpoBaHneM cyxoro BeEAecTBa. 

«OAHOMOMeHTHyio» Maccy BOAopocaen Cylindrospermum h Nostoc , o6pa3y- 
k)id;hx AH$$y3HHe pa3pacTaHHH b noBepxHocTHOM caoe hohbh (0.3 cm), onpe- 
Aeanan nyTeM c>KHraHHH npn TeMnepaType 500° BepxHero caoa «n;BeTym;eH» 
noaBH (ToamHHoii 0.3 cm h naonjaABio 9 cm) h noaBH Tanoro >Ke o6beMa, ho 
pacnoao>KeHHon hoa nepBHM caoeM. KoanaecTBo 3oan y BOAopocaen npHHH- 
Maan b cpeAHeM paBHHM 15.39% Ha cyxoe Bem;ecTBo (BoanmeB, 1968). Pa3- 
HHo;y Me>KAy noKa3aTeaaMH noTepn Beca cyxnx HaBecon BepxHero h Hnauaero 
caoeB noaBH canTaan 3a noKa3aTeab Maccn BOAopocaen. B a^hhom cayaae 
mh He noayanan npeACTaBaeHna o noAanHHon Macce opraHnaecnoro BenjecTBa, 
o6pa3yeMon 3a toa, noTOMy aTo He HMean aohhhx o ancae reHepaijHH BOAopoc- 
aen. JJeTaan mctoahkh npnBeAOHH npn H3ao>KeHHH pe 3 yabTaTOB ohhtob. 

Pe 3 yabTaTbi h hx oScyjKAeHHe 

BcaeACTBne oSnabHHx aTMoc(j>epHHx ocaAKOB n noBHmeHHon TeMnepa- 
Typn B03Ayxa h noaBH b nioHe 1970 r. a30T(j>HKcnpyioii];He bhah Cyanophyta 
o6Hapy/Knan MaccoBoe pa3pacTaHne. OTMeaeHH Kopoann Nostoc commune n 
AH$$y3HO pacnpocTpaHeHHHe b noBepxHocTHOM caoe, BH3BaBmne Mecraoe 
«n;BeTeHHe» noaBH Cylindrospermum stagnate c 3nn30AnaecKH BCTpeaaiomn- 
mhch KaeTKaMH Anabaena variabilis. B nioae 6nao o6Hapy>KeHo noHBaeHne 
BOAopocaen Nostoc sp., BnocaeACTBnn BHTecHHBmnx Cylindrospermum n Ana¬ 
baena . Nostoc sp. n N. commune 0Ka3aancb AOMHHaHTHHMH (j>opMaMH Ha 
nccaeAyeMon noaBe, hx MaccoBHe pa3pacTaHna 6nan OTMeaeHH BnaoTb ao 
ycTonanBoro CHe>KHoro nonpoBa (30—31 X). 

KoanaecTBo KaeTOK BOAopocaen Ha 1 cm 2 noBepxHOCTH noaBH b MecTax 
MaKCHMaabHoro ee «n;BeTeHHH» H 3 Mepaaocb MnaanoHaMH npn Haanann HeSoab- 
moro KoanaecTBa KaeTOK AnaTOMen n He^HKcnpyiomHx a30T CHHe3eaeHHx 
BOAopocaen (Ta6a. 2). 

B n;eaoM, BOAopocaeBHn n;eH03 mo>kho HMeHOBaTb hoctokobhm. CTeneHb 
nonpHTHH noaBH BOAopocanMH KoaeSaaacb b 1970 r. ot 2.6 ao22%. CTeneHb 
nonpHTHH noaBH noHM a30T(j)HKcnpyioni;HMH BHAaMn BOAopocaen Mo>KeT 6 htb 
n 6oaee 3HaanTeabHa. Tan, b nioHe 1971 r. Ha tom me yaacTKe OHa cocTaBnaa 
55.28%, a b noHMe p. Bhtkh b YpacyMCKOM panoHe b nioae OHa Snaa 86%. 
Ha cepnx >Ke aecHHx noaBax, o6caeAOBaHHbix OAHOBpeMemio (YpasyMCKHn 
panoH), OHa paBHHaacb anmb 9.40%. 
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«0AH0M0M6HTHaH» 6aoMacca BOflopocjieH. 


















Cyxofi Bee BOAopocjien, ah$$Y3ho pacnpocTpaHeHHBix Ha noBepxHOCTH 
hohbh, Ko.ieSajica ot 2 ao 15 nr. Macca, o6pa3yeMaa N. commune, 6mia 6ojiee 
3HaHHTeJitHOH. Tan, SnoMacca otoh boaopocjih b KHJiorpaMMax Ha reKTap 
b nioiie cocTaBHJia 14.42; b niojie — 18.31; b aBrycTe — 18.5; b ceHTaSpe — 
26.7 h b OKTnSpe — 28.97. OSmaa npoAyKTHBHOCTB 9 toh boaopocjih 3a hc- 
cjie^oBaHHHH nepnoA (co BpeMeHH cna^a boah ao ycTonanBoro chokhoto no- 
npoBa Ha ynacTKe) b 1970 r. cocTaBHJia 40.3 nr cyxoro BemecTBa Ha ra (pnc. 1), 
a b 1971 r. — 29.3 nr. 

Ha npHMepe boaopocjih N. commune mh bhahm, hto yaeT MaccH BOAopocjien 
tojilko b KOHii;e BereTaijHH (no aHajiornn c blichihm pacTeHHeM) dphboaht 
K TOMy, HTO A^HHHe O SHOMaCCe 9TOH BOAOpOCJIH OKa3BIBaiOTCH 3HaHHTeJILHO 
MeHLHie HCTHHHLIX. IIOTepH SHOMaCCH B03M0>KHBI 3a CHeT.* a) BLIAeJieHHH HaCTH 
a30THCTLix Bem,ecTB b npoijecce >KH3HeAeaTejiBH0CTH BOAopocjien (ohh MoryT 
BLiAejiHTL ao 50% $HKCHpoBaHHoro a30Ta); 6) oTMnpaHHH h aBTOJiH3a kojio- 

hhh npn HeSjiaronpHHTHHx 
ycjiOBHHx; b) noeAaHHH kojio- 
iihh BOAopocjien npocTenmHMH 
n ApyrnMH opraHH3MaMn; 
r) HaKOHen;, npnxoAHTca npn- 
HHMaTB bo BHHMaHne noTepn, 
BH3BaHHHe hhcto MexaHHHe- 
CKHMH npHHHHaMH — CMBIBOM 
AO>KAeBHMH BOAaMH, BMHBa- 
HneM b noHBy, BHAyBaHneM 
Koponen BeTpoM h pa3pyme- 
HneM nacTHAaMH necna n 
rajiBKH. 



16 VI 1VII 10 VII 30 VII 2 6 VIII 22IX 20X 
/Iambi c6opa k opoven 


PHC. 1. IIpOAyKTIIBHOCTb BOAOpOCJIB 
Nostoc commune. 


IIo9TOMy, eejm HCCJieAOBaTeJin npn pacaeTax HanonjieHHH a30Ta BOAopoc- 
jihmh hcxoaht H3 onpeAejieHHH hx SnoMaccBi tojibko b Komje BereTaijHH, 
CHHTaiOT, HTO BOAOpOCJIH COAOp>KaT 5 — 7% a30Ta H HTO BeCB a30T HBJIHeTCH $HK- 
cnpoBaHHHM H3 aTMOC^epH, to ohh nojiyaaioT aaBeAOMO 3aHH>KeHHBie nona3a- 
Tejin HanonjieHHH a30Ta. IIoAoSHHe pacaeTH 6 hjih npoBeAOHBi, HanpnMep, 
HHKe (Ta6ji. 1); noaTOMy eio 6njia noJiyaeHa TeopeTiiaecKH B03M0>KHaH bcjih- 
HHHa a30T0HaK0njieHHH boaopocjihmh Bcero 2 nr Ha ra. 

Ce30HHan AHHaMHKa $HKcan;HH a30Ta b nepecaeTe Ha 1 cm 2 noBepxHOCTH 
jiohbh npn 100% ee dokphthh boaopocjihmh npnBeAeHa Ha pnc. 2. HanSoJiBmee 
KOJiHHecTBo $HKcnpoBaHHoro a30Ta (pnc. 2, A) OTMeneHO b HioHe Mecan;e, 
3aTeM cjieAyeT yMeHBmeHHe b niojie h aBrycTe, bhahmo, CBH 3aHHoe c nccyme- 
imeM noHBBi. B ceHTaSpe OTMeaen BTopon MancHMyM a30T(j)HKcan;HH. B ok- 
Ta6pe OHa em,e 3HaaHTejiBHa, ho HeyKJiOHiio cunjKaeTca. CnopocTB a30T$HK- 
caijHH y BOAopocjien Cylindrospermum stagnale h Nostoc sp. BecHOH h jieTOM 
iiohth Ha nopaAOK BHme, aeM y N. commune . OAHano oceHBio OHa y Bcex bo- 
Aopocjien noara oAHHanoBa. 

Ha pnc. 2, E nona3aHa 9$$eKTHBHOCTB a30T$HKcan,HH Ha eAHHHn;y Beca 
cyxoro BenjecTBa BOAopocjien. Boo6me npHBBie 9$$eKTHBHOCTH noKa3HBaK)T 
b Haaajie JieTa cxoAHyio napTHHy c o 6 hi,hmh aohhhmh no $HKcan,HH a30Ta. 
OAHano 9(|)(j)eKTHBH0CTB a30T$HKcan;HH y Nostoc sp. He HMeeT oceHHero Man- 
CHMyMa, a oceHHHH MancHMyM y N. commune 3HaaHTeJiBHO HHJKe BeceHHero. 
OSpamaeT Ha ce6a BHHMaHne $aKT pa3Horo noBeAeHna BOAopocjien Nostoc sp. 
h N. commune b oceHHHH nepnoA: ecjin y N . commune a30T$HKcan;Ha oceHBio 
(ceHTa6pB— okthSpb) em,e Bejinna, to y Nostoc sp. OHa pe3Ko CHnacaeTca. Mh 
o6T>HCHHeM 9TO pa3JIHHHHMH TeMnepaTypHBIMH yCJIOBHHMH pOCTa BOAO- 
pocjien, hcxoah H 3 Ha6jH0ACHHH HaA MecTaMH hx oSnTaHHH. Nostoc sp. BCTpe- 
aajica Ha hbmbithx necnax, hohth jinmeHHHx pacTHTejiBHOCTH. EcTecTBeHHo, 
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hto Tanne noBepxHOCTH HarpeBaioTCH jieTOM oaeHBSBicTpo. N. commune Bcjrpe- 
aaeTCH no a npnKptiTiieM BLicmero pacTeHna. 3AecB kojiohhh N. comrhune 
HaxoflHT Sojiee 6jiaronpnaTHLie ycjiOBna Bjia>KHOCTn b npnnoHBennoM <|jioe 
B03Ayxa, a Taione 6ojiee HH3Kyio TeMnepaTypy. Bhahmo, h TeMnepaTypiiBiH 
onTHMyM a30T(|)HKcaD;HH y N. commune jieamT HH>Ke, aeM y Nostoc sp. 

3Haa cpe^Hioio ckopoctb a30T<|>HKcan;HH, miomaAB noKpiiTna hohbbi bo- 
AopocjiHMn n npn6jiH3HTejii>Hyio nx 6noMaccy Ha reKTap, mli nonBiTaAncB 
paccnuTaTB KOJinaecTBo ^HKcnpoBaHHoro hmh a30Ta 3a roA (Ta6n. 3). 

Ilpn 3T0M MLI AOnyCKaJIH, aTO a30T(|)HKCan;HH HfteT TOJIBKO B Te AHH, Kor/ja 

noBepxHocTt noHBH yBjiaH^HeHa (Mayland n AP-, 1966). 

HaMH b3htli b yaeT Bee 4 rpaAaijnn BjiaamocTn noaBLi (corjiaCHO AaHpBiM 
TjiaBHoro ynpaBjieHna ruApoMeTeopoJiornaecKOH cjiy>K6Li, CTanr^na KnpoB): 
noBepxHocTt noaBLi cjia6o yBjiayKHeHa, xoporno yBjiaameHa, chjilho yBJia>K- 



OHKcaE[HH a30Ta; 1 — Nostoc commune ; 2 — Cylindrospermum stagnate ; 3 — Nostoc sp. 

HeHa, h36htohho yBJiaHmeHa. KpoMe Toro, Bee nepecaeTLi Bejinct Ha CBepjioe 
BpeMH cyTOK, Tan nan MHoroancjieHHLiMH pa6oTaMH ycTaHOBJieHa 3aBHCHM0CTB 
a30T(|)HKcaD;HH BOAopocjien ot (J>oTocnHTe3a. 

3a BereTan;HOHHHH nepnoA boaopocjih N. commune HaKonnan 3.26 nr a30Ta 
Ha reKTap. Boaopocjih: Cylindrospermum stagnate n Nostoc sp. — 14.213 nr 
coBMecrao. B HTore Ha yaacTKe, pacnojio>KeHHOM baojib p. Bhtkh, boaopocjih 
3a 6e3Mopo3HHH nepnoA HaKonnan a30Ta 17.5 kt Ha reKTap. HandojiBme^ Ha- 
KonjieHHe a30Ta oTMeaeHO b niOHe (4.512 kt) h b ceHTa6pe (8.35 nr). JIgtom 
npn He^ocTaTKe Bjiarn b noaBe a30T(|)HKcan;HH Maaa hjih HeycTonanBa. 

IIpoBeAeHHoe aHajiornaHBiM o6pa30M H3MepeHne $HKcaii;HH a30Ta Ha tom >Ke 
yaacTKe b 1971 r. AaJio BejinanHy HaKonjieHHH a30Ta boaopocjihmh, paBHyio 
24 nr Ha reKTap noBepxHOCTH 3a roA. 

BbimenpHBeAeHHHe pacaeTLi OTHOCHTejiBHBi, ohh MoryT 6 litb hphhhtbi k CBe- 
AeHHio co cjie/i;yioni;HMH oroBopKaMH. JJaHHLie MoryT 6 litb TnnnaHBiMH tojibko 
AJ ia Tex noaB, r^e mhoto BOAopocjien, ho He o6n3aTejiBHo ajih Bcex noijMen- 
HLix noaB. Mh BLi6pajm yKasaHHBEH yaacTOK ,o;jih Ha6jiK>AeHHH hmchho H3-3a 
6oraTon $jiopBi noTemjnajiBHO a30T<J>HKcnpyioiii;Hx BOAopocjien. 3aTeM, ( HaM 
Ka>KeTCH, aTo KOJinaecTBo a30Ta, (J>HKcnpoBaHHoe boaopocjihmh, nojiyaqjraoe 
HO HaniHM ^aHHBIM, 3aHH>KeHO. 

KnpoBCKaH o6jiacTB xapaKTepmyeTCH bhcokoh othochtcjibhoh Bfra>K- 
hoctbk) B03Ayxa. CpeAHHH oTHOCHTejiBHan BJia>KHocTB B03^yxa b npon;eHTax 
cocTaBjmjia b HioHe 66.73, b niojie 66.0, b aBrycTe 70.2, b ceHTa6pe 80.1%. 
TaKHM o6pa30M, Hajimjo mo>kct 6htb BHcoKan oraocHTejiBHaH BJia>KifocTB 
B03Ayxa n cyxan noBepxHocTB noaBBi. EhieioTCH CBeAeHHH (Bh6jib, 1965), 
aTo HeKOTopne noaBeHHLie boaopocjih MoryT norjiomaTB BJiary b napoo6pa3- 
HOM COCTOHHHH H3 B03Ayxa. KpOMe TOTO, HaJIHane yTpeHHHX poc, BHAHMO, 
cnoco6cTByeT KpaTKOBpeMeHHOMy o>KHBJieHHio BOAopocjien. HaKOHeii;, aacTBie 
AO/kah c KOJinaecTBOM ocaAKOB 3a cyTKH 0.3—0.7 mm yBejinanBaioT othoch- 
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TeJiLHyio BJiajKHOCTB B03Ayxa, o^HaKO noBepxHOCTt noHBH npn 3 tom SncTpo 
BHCHxaeT. B 3th KpaTKOBpeMeHHtie 6jiaronpHHTHHe nepnoAH mh mojkcm 
OH tH^aTL yCHJieHHH $H3HOJIOrHHeCKOH aKTHBHOCTH H a30T(|)HKCaii;HH y CHHe3e- 
jieHHX BOAopocjien, hto ecTecTBeHHO yBejiHHHT htot HaKonjieHHH hmh a30Ta. 
BjiHHHne BJianmocTH B03Ayxa Ha a30T<|)HKcaii;Hio|HBHTCH npe,n;MeTOM abjibhch- 
mero H3yqeHHH. 

B oKyjitTypeHHHx noHBax ycBoeHne boaopocjihmh 3JieMeHTapHoro a30Ta 
MO>KeT cym;ecTBeHHO CHH>KaTi>CH H3-3a Hajimna CBH3aHHoro a30Ta b noHBe. 
Tan, b paHee bhuojihchhoh HaMH pa6oTe ycTaHOBJieHO (IlaHKpaTOBa, 1967), 
aTO BHeceHHe b no^By a30TaB KOJinaecTBe 8.18 Mr Ha 100 r hohbh HCKJnoaajio 
a30T(|)HKcaii;Hio y Nostoc muscorum. B 3tom cjiyaae HaKonjieHHe a30Ta BOAopoc- 
jihmh oSmchhjiocb ycBoeHneM ero H3 hohbh. IIoaTOMy a30T, co^ep>Kani,HHCH 
b mieimax h Kopoqnax BOAopocjien, CRjia^HBaeTCH H3 3JieMeHTapHoro a30Ta 
B08Ayxa n MHHepajitHoro a30Ta noqBH. He m 6eAHee noqBa MHHepajibHHMH <£op- 
MaMH a30Ta, TeM 6ojii>me ckopoctb a30T<|)HKCaii;HH y BOAopocjien. 

A30T, $HKCHpOBaHHHH CHHe3eJieHHMH BOAOpOCJIHMH, MOJKeT 6HTb HCTOH- 
HHKOM HHTaHHH AJIH paCTeHHH. 06HHHO OH HOCTynaeT B AHpKyJIHlJHIO HJIH 
B BH^e BHeKJieTOHHHX BH^eJieHHH, HJIH HOCJie OTMHpaHHH BOAopocjien. Ohhth, 
npoBeAeHHHe HaMH paHee b ycjioBHHX boahoh KyjibTypn, HOKa3aJiH, hto CTe- 
neHb Mo6HJiH3an;HH norjiomeHHoro boaopocjihmh a30Ta ot 14 ao 40% b 3a- 

BHCHMOCTH OT BHfla BOAOpOCJIH. 

TpaHC(|)opMaii;HH a30Ta, norjiomeHHoro boaopocjihmh, H3yqajiaci> h b ho q- 
BeHHHx ycjioBHHX. JJjih noJiyqeHHH >khboh MaccH N. muscorum , MeneHOH 
N 1B , Bo^opocjiH BHpam;HBajiH Ha cpe#e c cyjn><|)aTOM aMMOHHH, MeneHHM cTa- 
6 hjibhhm H30T0H0M a30Ta. BHpameHHaa BOAopocjieBan Macca hojihoctbio 
ocBoSojKAajiact ot ocTaTKOB HHTaTejiBHOH cpeAH h BHOCHjiacB b noqBy Bere- 
Tan;HOHHHx cocynoB hjih cTajiBHBix h;hjihhapob (okojio 40 cm b fluaMeTpe, 
c noftHHTBiM Ha 8 cm HaA noBepxHOCTBio KpaeM), Bpe3aHHHx b nojie 6e3 Hapyme- 
HHH CTpyKTypBI HOHBH Ha TJiy6HHy naxoraoro ropH30HTa. 

Ohhth noKa3ajiH, hto Mo6njiH3yeMocTB a30Ta, norjiomeHHoro BOAopoc- 
JIHMH, BO MHOrOM 3aBHCHT OT HpOAOJIJKHTeJIBHOCTH HX JKH3HH B nOHBe. TaK, B Be- 
reTan;HOHHOM onBiTe c pacTeHHHMH cajiaTa, r^e npnH<HBaeMocTB BOAopocjien h 
AajiBHeHmee hx pa3MHO>KeHHe 6 bijih bhcokhmh, HaM He yAajioct o6Hapy>KHTB 
MeTKH b pacTeHHHx ( TaSji. 4). 


TABJIHUA 4 

TpaHC(f)opMaiiHH a 3 0 t a, norjiomeHHoro BOflopocjiHMH 
(BereTaAHOHHLiii 0 n u t c cajiaTOM) 


H36HTOK N 15 (b aTOM npoi^eHTax) 


BHeceHO c Bojjopoc- 

B pacTeHHH 

B KOpOHKaX BOAO- 

B noHBe hoa Kopoq- 

JIHMH 

pocjieli 

HaMH 

6.42 

0.0 

0.55 

0.06 


OcHOBHan Macca N 15 ocTaBajiacB b boaopocjihx, xoth npoH3onuio chjibhoc 
pa86aBJieHne mctkh b nepByio onepeAB 6jiaroAapn ycnjieHHOMy pa3MHO>KeHHio 
BOAopocjien h B03pacTaHHio b CHJiy 3Toro C0Aep>KaHHH HeMeneHoro a30Ta b ho- 
BepXHOCTHOM cjioe HOHBH. 

Tojibko npn H3yqeHHH nocjieAOHCTBHH BOAopojien, Kor^a KOJinqecTBo KJie- 
TOK HX 3HaqHTeJIBHO yMeHBHIHJIOCB (b TBICHHaX Ha 1 CM 2 HOBepXHOCTH HOHBBI: 
b npHMOM onHTe — 649.1; b BapnaHTe «nocjieAeHCTBHe» — 28.6), b pacTeHHHx 
cajiaTa 6hjio 3aperHCTpnpoBaHO 0.04 aTOM npon;eHTa H36HTKa N 1B . 

HHTepeceH $aKT o6Hapy>KeHHH mctkhN 16 bo Mxax — Rodhobrium , Funaria 
h Mnium (h36htok aTOM npon;eHT N 1B — 0.09), pa3BHBaBmHxcH o6hhho iia 
noHBe cocyAOB, ocTaBjieHHHx a^h H 3yqeHHH nocjieAencTBHH BOAopocjien. 
Bhahmo, 6jiaroAapn 6ojiee TecHOMy KOHTaKTy ph30haob mxob c noBepxHOCT- 
HHM ropH30HTOM HOHBH, TAe 2KHBCT OCHOBHaH MaCCa BOAOpOCJieH, a B03M05KH0, 
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h BCJieACTBne cnen;H(|)HKH MeTa6oJiH3Ma mxob a30T BOAopocjien ycBansajiCH 
hmh Jiynme, He m kophhmh pacTeHHH caJiaTa. 

CjieAOBaTejitHO, b noHBe b npoTHBonoJiOHmocTb boahoh KyjitType Ha nyTH 
a30Ta, BLmejmeMoro KJieTKaMH >khbhx BOAopocjien, k kophhm Bbicmero pac- 
TeHHH HaXOAHTCH MHOrO «HGpGXBaTHHKOB»: 3T0 MHKpOOpraHH3MH-CHyTHHKH 
Boftopocjieii n Apyran rGTGpoTpocJraaH MHKpo^jiopa hohbh, bo3mo>kho, h 
BHOBfc nOHBJIHiOmHeCH KJieTKH BOAOpOCJIGH, MXH H, HaKOHGIi;, aACOp6n;HH 
CaMOH HOHBLI. 

3HaHHTejiBHO Jiynme CHa6>KaeTCH pacTeHne a30T0M boaopocjigh nocjie ot- 
MnpaHHH 3thx opraHH3MOB h hx pacnaAa b npon;ecce rHneHHH. B nojieBOM 9K- 
cnepnMeHTe c pacTeHHHMH 03hmoh pnm, y6paHHHMH ncpGA yxoAOM hoa CHer, 
hphhchbjighhg HHOKyjiHTa 6hjio cjia6HM, ho 3aTO otmghgh $aKT ycBOGHMrpac- 
TeHneM a30Ta boaopocjigh (Ta6ji. 5). 

TABJIHIIA 5 


H c n o ji l 3 o b a h h e pacTeHneM obhmoh p5KH aaoTa BOAOpocnefi 
(cpeflflne a a h h li e b pacueTe Ha c o c y a) 


BHeceHO c bohopocjihmh | 

OGHapyrneHO b pacTemm 


a 30 T (b Mr) 

H 36 HTOK N 15 

a 30 T (b Mr) 

H 36 HTOK N 15 

Hcnojib 30 BaHne 
(B %>) 

(b aTOM npoijeHTax) 

(b aTOM npogeHTax) 

12.79 

9.73 

63.7 

0.07 

7.5 


TaKHM o6pa30M, hpobgaghhhg ohhth noKa3ajin, hto a30T, norjiomGHHHH 
boaopocjihmh, 3HaHHTejiBHO MeHee AOCTyneH pacTGHHHM, hgm a30T MHHopajib- 
hhx yAo6peHHH. OAHano npn MaccoBOM pa3BHTHH boaopocjigh b cnjiy HaJiHHHH 
y hhx a30T(|)HKcaii;HH mojkho HaAenTBCH Ha yjiynnieHHe a30THoro pGJKHMa 
hohb h, CJieAOBaTeJiBHO, ycjioBHH a30THoro HHTaHHH pacTGHHH. 
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Khpobckhh (IIojiyueHo 17 I 1972). 

CeJIbCK0X03HHCTB6HHHH HHCTHTyT, 
r. KnpoB (oOjiacTHon). 


SUMMARY 

The accumulation of nitrogen by the blue-green nitrogen-fixing algae is especially 
appreciable in conditions of their mass surface accretion on the soil. On innundated stra¬ 
tified sandy soil the area covered by the algae made from 2.6% to 55.3%. The biomass 
of algae, forming diffuse accretions, was from 2 to 15 kg of dry weight substance per hectare, 
the yearly productivity of Nostoc commune crust made from 29.3 to 40.3 kg of dry substance. 
During the period from water abatement untill stable snow cover the algae have accumu¬ 
lated from 17.5 to 24 kg of nitrogen per hectare. The percentage of utilization of algae nitro¬ 
gen by higher plants depends on the duration of their life in soil, the maximum being 7.5%, 
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OEHOPHTMOTHIIbl KmiOTAEJKHbIX EJIBHHKOB 
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FIR-FORESTS OF THE U. S. S. R. EUROPEAN PART 

B pe3yjibTaTe nccjieflOBaHna phtmob pa3BHTHH bh,h;ob pacieHim ejibHHKOB iojkhoh iaiarii 
buhbjighli 2 rpynnbi bh^ob no cooTHomeHHio nepnoflOB BereiaijHH h dokoh — fljiHTejibHO- 
Bererapyiomne (98%) 11 KopoTKOBereTHpyiomHe (2%). Ka^an rpynna noflpa3flejiHeTCH 

Ha THHLI paCTeHIIH C OflHHaKOBbIM pHTMOM >KH3He,H;eHTeJIbHOCTII — (J)6HOpHTMOTIIIIbI. fltfH- 
TejibHOBereTHpyiomiie pacTGHiiH BKJuonaioT 4 rana: 1 — BeHH03ejieHbre, 2 — jieTHe- 
3HMHe3ejieHbre, 3 — jieTHe3ejieHbie, 4 — BeceHHe-oceHHe-3HMHe3ejieHbre c jigthhm nepHo^OM 
noKoa; KopoTKOBererapyiomHe npe^ciaBjieHLi 3<j>eMepoim;aMH. EjiOBbre <j)HT0u;eH03bi npo- 
hbjihiot piiTMojionraecKyio Heo^Hopo^HocTb. PacTeHiiH c(J)arHOBO-HepHHHHoro ejibHHKa 
npe^cTaBJieHH 3 (Jjgho pnTMOTiinaMH: jieTHe3ejieHbre pacTemia (40%), BGHH03ejieHbie (40%), 
jieTHe-3HMHe3ejieHbie (20%). B ejibHHKe jihhhhkobom ii ejibHHKe kiicjihhhhkg BCTpenaioTCfl 
padeHiiH Bcex 5 thhob piitmhkii, oflHaKo rocnoflCTByiomee iiojio/kghiig 3aHHMaioT jigthg- 
3ejieHbre (67%). 

Bonpocbi ce30HHofi ARHaMHKH pacTHTejiBHHx coo6m;ecTB H3,n;aBHa npiiBjie- 
Kajin BHHMaHne reo6oTaHHKOB (Hjibhhckhh, 1937; Kotkobhhkob, 1937; Ce- 
pe6pHKOB, 1947, 1964; KaMbimeB, 1958; AjieKcaHApoBa, 1961; Ejiarmi, 1962, 
h p.). B nocjie^Hee BpeMH ohh CTajin paccMaTpnBaTBCH c hoboh tohkh 3 pe- 

HHH. HeJiaiOTCH nOHLITKH HHTerpnpOBaHHH HHAHBHAyaJILHLIX PHTMOB pa3- 
BHTHH paCTeHHH B C 006 m;eCTBe, T. e. BHHBJIHIOTCH rpynnH paCTeHHH c ojjh- 
naKOBHM phtmom H^H3He,n;eHTGJii>H0CTH (BopHCOBa, 1965; GrenaHOB, 1968; Ma- 
roMe^OB, 1971; nojiHHijeBa, 1971; IIoHHTOBCKaH, MaKapeBnn, 1971, h aP-)« 

Mbl npeAHpHHRJIH nOHLITKy H3yneHHH pHTMOJIOrHHeCKOH HeOJJHOpOJJHOCTH 
ejioBLix <|)HTon;eH030B b no,n;30He kgkhoh Tanrn eBponencKon paBHHHH CCCP. 

PhTM rOAHHHOrO pa3BHTHH paCTeHHH KUKHOTaeTKHLlX ejibHHKOB H3ynaJICH 

b TeneHne 1969 — 1971 it. Ha TeppHTopnn IJeHTpajibHO-JiecHoro rocy^apcTBeH- 
hoto 3anoBeAHHKa (KajiHHHHCKan ofijiacTb). B kukhoh Tanr£, b npe^ejiax ko- 
TOpOH HaXOAHTCH 3anOBe,HHHK, OTHeTJIHBO npOHBJIHIOTCH HepTLI Tae>KIIoro Tina 
pacTHTejiBHOCTH. CTpyKTypHO h (^JiopHCTHnecKH OHa coneTaeT b ce6e 3JieMeHTM 
6opeajibHoro h HeMopajibHoro KOMHJieKCOB. HanSojiee thhhhhhmh npe^CTaBH- 
TejiHMH 6opeaJibHOH TanrH b panoHe 3anoBe^HHKa hbjihiotch coo6m,ecTBa H3 
rpynnbi ejibHHKOB 3 ejieHOMomHHKOB, a hmghho ejibHHKH nepHHHHHKn, Koxopbie 
3aHHMaioT BOAopo3AejibHHe cjia6o ApeHHpoBamme njiaTO b panoHe pacnpo- 
CTpaHeHHH H36HTOHHOrO 3aCTOHHOrO yBJia>KHeHHH. 3HaHHTeJIbHO pe>Ke BCTpe- 
naiOTCH ejibHHKH khcjihhhhkh, b ochobhom no BepmnHaM nojiornx h xopomo 
ApeHHpoBaiiHbix ckjiohob. HeMopajibHbiH KOMnjieKc npeACTaBjieH cjiojkhbimh 
ejIbHHKaMH, 3aHHMaiOIU,HMH CKJIOHLI C 6oraTLIMH, xopomo ApeHHpOBaHHbIMH 
noHBaMH. Ohii oTJiHnaioTCH ot ejibHHKOB 3ejieHOMomHHKOB Sojiee cjiotkhoh 
cTpyKTypoH h 6oraTCTBOM (JjiopHCTHnecKoro cocTaBa, neM b 3HawrejibHoii Mepe 
h onpe^ejinjicn Ham HHTepec k hhm. B KanecTBe oS'beKTOB nccjie^OBaHHH 6mjih 
BblSpaHLI eJIbHHK C^arHOBO-nepHHHHLIH, eJIbHHK KHCJIHHHHK H eJIbHHK JIHn- 
HHKOBHH. 

^ 3 BoTaHii^ecKiift wypHaji, 3, 1973 r. 
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PhTM Ce30HH0r0 pa3BHTHH eJIBHHKOB H3yHaJICH MeTOROM H. r. Cepe6pHKOBa 
(1954) Ha hoctohhhhx 1x1m nnomaAKax, 3ajio>KeHHbix b pa3JiHHHOH noBTop- 
HOCTH. B 3aBHCHMOCTH OT CJIO/KHOCTH CTpyKTypLI H $JIOpnCTHHeCKOrO COCTaBa 

coo6m;ecTBa hobtophoctb BapbnpoBajia ot 5 ao 10. B npoijecce Ha6jiK>AeHHH 
oTMeHajiocb Hanajio 3ajio>KeHHH, pocT h pa3BHTne nonen bo3o6hobji6hhh, 
BpeMH hx pacKpHBaHHH, no6eroo5pa30BaHHe, 3ajio>KeHHe h pa3BHTHe coabgthh, 
Hanajio, MancHMyM n KOHeij ijBeTeHHH h co3peBaHHH ceMHH, o6ceMeHeHne. 
cDeHOJiorHHecKne Ha6jnoAeHHH hpoboahjihcl nepe3 2—3 ahh b BeceHmm, paH- 
neJieTHHH n oceHHHH nepnoAH n nepe3 3 — 5 Anen b jigthhh nepnoA. 1 pa3 b 10 
AHen onpeAeJiHJincb bhcotb no6eroB, hhcjio jincTteB Ha hhx h CTeneHb c<|)op- 
MHp0BaHH0CTHH06er0BBH0HKaXB0306H0BJieHHH. KaH^AHH pa3 OTMeHaJIOCb HO- 
jioH^enne h xapaKTep noACLixaiomHx hjih nojKejiTeBniHx JiHCTbeB. B KOHn,e Be- 
reTan;HOHHoro nepnoAa mli ycTaHaBJiHBajin, yxoAHT jih pacTeHne 3ejieHHM hoa 
CHer h ecjiH a^, to b KanoM coctohhhh, h b nanoM coctohhhh oho bhxoaht 
BecnoH H3-HOA CHera. KpoMe Toro, mli onpeAeJiHJin BH3yajiLHO xapaKTep nepe- 
3HMOBKH, OTMIipaHHe JIHCTLeB H Ho6erOB. 

Ilpn na5jiK)AeHHHx oTMenajincb $H3HOHOMHHecKHe nepTbi coo6m;ecTBa, 
npoeKTHBiioe noKpbiTHe, BLicoTa TpaBOCTOH. Bn3yajiLHO pernCTpnpoBajiCH 
npon;eHT oco6en na>KAoro BHAa, hpoxoahbhihx reHepaTHBHbin hjih BereTaTHB- 
HLIH AHKJI pa3BHTHH H HaXOAHBHIHXCH B pa3JIHHHLIX <J)eiIO<|)a3aX. 

B Tpex (|)HT0H;eH03ax Slijio blihbjioho 92 BHAa pacTeHHH, H3 hhx 6 bhaob 
A epeBLeB, 7 KycTapHHKOB, 2 KycTapHHHKa, 2 nojiyKycTapHHHKa h 75 TpaBH- 
HHCTLIX pacTeHHH H H3yHeHLI pHTMLI HX pa3BHTHH. TaKOH HOAXOA K HCCJieAOBa- 
hHio phtmhkh pa3BHTHH pacTeHHH Ha ypoBHe $HTou;eH03a b TeneHne Bcero 
BereTanHomioro nepnoAa ho 3 bojihji bhhbhtl: 1) pHTMOJiorHnecKyio HeoAHO- 
POAhoctl H3yHeHHHx $HT0ii;eH030B; 2) AJiHTejiLHOCTL nepnoAa BereTan;HH ejib- 
hhkob h ee xapaKTep no hhtohchbhocth h HanpaBjieHiiocTH npoijeccoB Mop- 
<|)oreHe3a; 3) npoAOJiHOTrejibHOCTb nepnoAa pocTa Bcex bhaob ejioBoro Jieca; 4) 
BaptHpoBanne BereTan;HOHHoro nepnoAa ojilhhkob H3 roAa b toa h ho TiinaM 
jieca; 5) pa3H0BpeMeHH0CTL Hanajia h xoAa poctoblix npon;eccoB no npycaM 
h t. a- 

3AeCB penb nOHA6T 0 HeOAHOpOAHOCTH pHTMOB pa3BHTHH eJIOBLIX <|)HTO- 
u;eH030B, o $eHopHTMOTHnax ojilhhkob. PacTeHHH oahoto (|>eHopHTMOTHna 
HMeioT oAHHaKOByio npoAOJi>KHTejiLHOcTL BereTan;HH, oahh h Te me cponn ee 
nanajia h Komja, OAHHaKOByio HanpaBjieHHOCTL npoijeccoB pocTa h pa3BHTHH, 
OAHHaKOBLie cponn HOKOH (BopHcoBa, 1965). 

Ha COBpeMeHHOM 3Tane pa3BHTHH reoSOTaHHKH <J)eHOpHTMOTHHLI HBJIHIOTCH 
nanSojiee Ba>KHHM HOKa3aTejieM ajih o6o6m;eHHH MaTepnajiOB no ce3omioMy 
pa3BHTHK) <|)HT0H;eH030B; OHH 06T»eAHHHI0T pa3JIHHHLie bhali <|>HT0ii;eH03a C OAH- 
HaKOBLiM xapaKTepoM pa3BHTHH 3ejieHOH accHMHJinpyiomeH noBepxHOCTH, 
$eHOpHTMOTHHLI n03B0JIHH)T HHTerpHpOBaTL HHAHBHAyaJILHLie pHTMLI pa3BH- 
THH pacTeHHH B rOAHHHLIH pHTM pa3BHTHH $HT0U;eH03a B IjeJIOM. 

BonpocaMH KJiaccn^HKaijHH pacTeHHH no phtmbm hx pa3BHTHH 3aHHMa;iHCL 
MHorne uccjieAOBaTejiH (BapMHHr, Ajiop>K, Cojic6epH, AjiexHH, Ko>KeBiiHKOB, 
JlaBpeiiKo, CepeSpnKOB, BepHHK, IIIajiLiT, EopHcoBa-ryjieHKOBa, EeJiocTo- 
kob, Kopobhh, IIonoBa, ToJiySeB h AP-)* OAHano npH3HaKH, nojio>KeHHbie b 
ocnoBy 3 thx KJiaccn^HKaijHH, He oxBaTbiBajin Bcero pa3Hoo6pa3HH TnnoB 
Phtmhkh, Tan nan HCCJieAOBaTeJiH He GTaBHJiH nepeA co 6 oh hoao 6 hoh 3aAann. 
HanSojiee yAanHOH b HacTOHmee BpeMH hbjihgtch KJiaccH(|)HKaijHH, npeAJio>KeH- 
Han II. B. BopncoBOH (1965) AJincyxnx h nycTHHHbix CTenen IJeHTpajibHoro, 
Ka3axcTaHa. OHa oxBaTbiBaeT MHorne Tnnbi phtmhkh pa3BHTHH pacTeHHH, 
xapaKTepHbie h ajih Apyrnx 30HajibHbix thhob pacTHTejibHOCTH CCCP, h Mo>neT 
cjiy>KHTb ochoboh ajih A^JibHeHmeH pa3pa6oTKH h yrjiy6jieHHH hoao 6 hlix 
HCCJ ieAOBaHHH B 30HaJILH0M HJiaHe. B CBH3H C 3THM HBMH H 6bIJia HpHHHTB KJiaC- 
CH$HKan;HH H. B. BopncoBOH. 

PacTeHHH io>KHOTae>KHHx ejibHHKOB no cooTHomeHHio nepnoAOB Berexa- 
h;hh h hokoh othochtch k A®yM Sojilhihm rpynnaM — AJiHTejibHOBereTHpyioiii,HM 
h KopoTKOBereTHpyiomHM. TocnoACTByiomeH rpynnon hbjihiotch ajihtojilho- 
BererapyiomHe pacTeHHH. B hhcjio hx bxoaht bhali pacTeHHH, BereTnpyio- 
mne 6ojiee 4 MecHH;eB. Ohh cocTaBJinioT 98% Bcex bhaob (|)jiopbi ejibHHKOB. I 
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K 3Toh rpynne othochtch pacTGHHH nerapex (^ghophtmothdob: 1) bghh03Gjig- 
Hue, 2) jigthg-3hmhg3gjighbig , 3) jigthg3Gjighhg h 4) bgcghhg-ocghhg-30mhg- 
3ejieHHe (pnc. 1). 

BeqH03ejieHbie pbctghhh. 3th pacTeHHH ocTaioTCH 3 Gjighhmh 6ojiBme° ro^a 
3a CHGT 3HaHHTGJIBHOH npOAOJI>KHTGJIBHOCTH /KH3HH JIHCTBGB H noSGTOB. IIo- 
A06HHH THH pHTMHKH XapaKTGpGH AJIH OHGHB HGMHOrOHHCJIGHHOH rpynnbl HG- 
MopajibHHx 3 jigmghtob — Carex digitata, Asarum europaeum, Hepatica nobi- 
lis, Galeobdolon luteum 1 h 6ojigg o6mnpHOH rpynnH thdhhho TaG>KHBix pacTG¬ 
HHH, TaKHx Kan Picea excelsa, Linnaea borealis, Ramischia secunda, Vaccmium 
vitis-idaea, Huperzia selago. Luzula pilosa n Goodyera repens . 3to npe^CTa- 
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Pnc. 1. PhTMM rOAIIHHOrO pa3BIITHH pacTeHHH IO/KHOTae>KHHX GJIbHHKOB eBpo 

nencKOH hbcth CCCP. 

I — HJiHTejibHOBereTiipyiomMe pacTeHHH: A — BeHH03ejieHtift Tim; B — jieTHe-3HMHe- 
3ejienbift THn; B — jieTiie3ejieHhitt thh; r — BeceHHe-oceHHe-3HMHe3ejieHhift THn; 11 — 
KopoTKOBereTHpyiomHe pacTeimn: /J — BeceHHe3ejieHbiii THn; 1 — nepnon yCToftHHBoro 
CHe>KHoro nonpoBa h 3HMHero nonon; 2 — nepe3HMOBKa BeceHHeii reHepaann jiHCTbeB; 
3 — nepe3HMOBKa jieTHeft reHepaijHH JiHCTbeB; 4 — nepe3HMOBKa ocemieii reHepaijnii 
JiHCTbeB; 5 — nepnoflbi jieTiiero h oceHHero nonon; 6 — BeceHHe-jieTHnft nepnofl pocTa; 
a — KopoTKHii nepnon pocTa; 6 — njiHHHhift nepnou pocTa; 7 — nepnon pocTa, oxBaThi- 
BaiomHii noHTH Becb nepnou BereTannn; 8 — oceHHntt nepnou pocTa; wupuna nojioc nepno- 
HOB pocTa o6o3HaHaeT KOJinnecTBO pacTymnx bhuob (b %) uaHHoft nonrpynnbi. 


BHTGJIH pa3JIHHHbIX >KH3HGHIIBIX $OpM. Hx pOJIb B $HTO0GHO3G TaKJKG H£OAH- 

HaKOBa. Tan, Picea excelsa hbjihgtch 3AH(|>HKaTopoM, a Apyrnc — accGKTa- 
TopaMH. 

CTGnGHb «BGHH03GJIGH0CTH», T. G. ^JIHTGJIbHOCTB >KH3HH aCCHMHJIHpyK>ID,HX 
opraHOB y sthx pacTGHHH, tbk>kg pa3JiHHHa. HanpnMGp, xboh gjih b ycjioBHnx 
IIoamockobbh, no AannuM A. II. IIInMamoKa (1964) h H. T. CGpc6pHKOBa (1952), 
(j)yHKn;HOHHpyGT 6—9 jigt; noficrn Linnaea borealis , Vaccinium vitis-idaea , 
Goodyera repens, Ramischia secunda, Galeobdolon luteum (IHhk, 1953) h Htiper- 
zia selago ocTaioTCH sgjighbimh b tghghhg 2—3 jigt; npoAOJi/KHTGJiBHOCTB HJ03HH 
jihctbgb Asarum europaeum , Luzula pilosa, Carex digitata h Hepatica nobilis 
COCTaBJIHGT okojio 14 —16 mgchijgb. 

Bo3o6hobjighhg BorGTa0HH y bghho3Gjighbix pacTGHHH MBi npiiHHMacM yc- 
JIOBHO CO BpGMGHH CXO^a CHOKHOTO DOKpOBa, KOI^a BOCCTaHaBJIHBaOTCH ac- 
CHMHJIHIIiHOIIHaH A^BTGJIBHOCTB y nGpG3HMOBaBIDHX JIHCTBGB H XBOH H B0306- 
HOBJIHGTCH pOCT. OahHM H3 npH3IiaKOB IianaJia aCCHMHJIHIJHOHnOH AGHTCJIBHOCTH 
v nGpG3HMOBaBinHX 3GJiGiibix nacTGH pacTGHHH, no ActniTBiM B. H. rojiy6eBa 
(1965), HBJIHGTCH TO, HTO OHII HG OTMHpaiOT Cpa3y DOCJIG CXO#a CIIG/KHOTO nO- 


1 3Aecb n Aajiee jiaTimcKne Ha3BaHna pacTeHHH npiiBeflenu no «Ojiope CpeflHeii no- 
aocbi eBponeHCKoii HacTii CCCP» (MaeBCKim, 1964). 
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KpoBa, a coxpaHHioTCH 6 ojiee hjih MeHee npoAOJi>KHTejibHoe BpeMH. IIo a&h- 
hlim M. M. IHhk (1953), npoAOJinseHne pocTa Ha 6 jiioAaeTCH y nepe 3 HMOBaBinnx 
no 6 eroB Galeobdolon luteum. 

Monmo npe,o;noJiaraTi>, hto B 03 o 6 HOBJieHne BereTan;HH y BenH03ejieHHx pac¬ 
TeHHH Ha^HHaeTCH oAHOBpeMeHHO c ycTaHOBJiemieM SjiaronpnHTHoro TepMH- 
necKoro pe>KHMa. Ha TeppHTopnn 3anoBeAHHKa B03o6HOBjieHne, nan npaBHJio, 
nponcxo^HT b KOHn;e BTopon ^ena^H anpejin (pnc. 1, A). B bto BpeMH CHer 
eme nojiHOCTBK) He cxoaht, ho noHBa ynse orranBaeT n cjierna nporpeBaeTCH (Ha 
rjiySmie 0—10 cm ao 1.5°). TeMnepaTypa B03Ayxa b AneBHoe BpeMH o 6 hh- 
HO AOCTHraeT ycTOHHHBBIX 3HaneHHH 3 — 5°. 

OTpacTaHHe hobhx jihctbcb HanmiaeTCH b nepBOH nHTHAneBKe Man (pnc. 
1, A). nepBHMH, y Koro oTMenaeTCH npon;ecc o6pa30BaHHH jihctbcb, hbjihiotch 
Asarum europaeum , Carex digitata , Galeobdolon luteum , Luzula pilosa h 
Hepatica nobilis. 3aTeM, nepe 3 1—2 HeAejin, pacnycnaioTCH jihctbh y Lin- 
naea borealis , Vaccinium vitis-idaea , Ramischia secunda h Apyrnx pacTeHHH 
(pnc. 1, A). no 3 >Ke, b KOHn;e Man, HAeT OTpacTaHHe no 6 eroB y Picea excelsa. 
CDopMnpoBaHHe h pocT jincTteB n no 6 eroB y SojibuiHHCTBa BenH03ejieHbix pac¬ 
TeHHH 3 aKanHHBaeTCH b KOHn;e hiohh—H anajie hiojih (pnc. 1, ^4). HcKJnoneHHe 
cocTaBJiHioT Linnaea borealis , Galeobdolon luteum h Goodyera repens. JJjih hhx 
xapaKTepeH pocT b TeneHne Bcero nepnoAa BereTaijHH (pnc. 1, ^4). 

nOHKH B0306H0BJieHHH y BeHH03eJieHHX pacTeHHH 3aKJiaAHBaiOTCH b nep- 
boh AeKa/je hiojih. OTMHpaHne JincTteB nepe3HMOBaBiunx reHepaijHH nponcxo- 
Aiit b TeneHne Bcero BereTan;HOHHoro nepnoAa. Tan, HanpnMep, y Vaccinium 
vitis-idaea btot npoijecc HanmiaeTCH paHHen BecHoii, npoTenaeT aobojibho 
A py>Kiio h 3 aBepmaeTCH b HioHe. B a^hhom cjiynae OTMHpaHne JincTteB 3-ro h 
H aCTH4H0 2-rO TOAa >KH3HH BH3BaHO OTTOKOM H3 HHX nJiaCTHHeCKHX BemeCTB, 
KOTopwe neo 6 xoAHMH ajih pacKpHBaHHH nonen Ho6pa30BaHHH hobhx no 6 eroB. 
y SojibinHHCTBa bhaob TpaBHHO-KycTapHHHKOBoro npyca (Asarum europaeum , 
Hepatica nobilis , Luzula pilosa h ap) no 6 ypemie h 3 acbixaHHe jiHCTbeB oneHb 
paCTHHyTH. HaHHHaeTCH OHO B HlOJie, BO BpeMH $OpMHpOBaHHH HOHeK B03 o 6- 
noBJieiiHH. K 3 HMe 3acHxaeT He 6 ojiee 50% noBepxHocTH nepe 3 HMOBaBHmx 
JiHCTbeB, ocTajibHan nacTb JiHCTbeB hojihoctbio OTMHpaeT y me noA CHeroM. Y 
Picea excelsa no 6 ypeHne xboh Ha no5erax CTapme 5— 6 -neTHero B03pacTa npnxo- 
Ahtch na ceHTn 6 pb— okth 6 pb, xBoenaA HaHHHaeTcn b 0 KTn 6 pe, a 3aBepmaeTCH 
b Mae cjieAyiomero roAa. OTMHpaHne JiHCTbeB h jiHCTonaA y Linnaea borealis , 
Galeobdolon luteum , Goodyera repens nponcxoAHT nocTeneHHO. G o6pa30BaHneM 
hobhx JiHCTbeB CTapbie OTMnpaiOT. npeACTaBHTejiH ashhoh rpynnbi o6pa3yioT 
Ka>KABiH toa no oahoh reHepan;HH accHMHJiHpyiomnx opraHOB. HcKjnoneHHe 
cocTaBJiHioT Luzula pilosa h Carex digitata ; y hhx oceHbio HafijiioAaeTCH pa 3 - 
BHTne 03 hmhx no 6 eroB. 

no BpeMeHH ABeTeHHH cpeAH BeHH03ejieiibix pacTeHHH bhaojihiotch 
3 rpynnbi: 1) paHHeBeceHHHH — Hepatica nobilis , Carex digitata , Luzula 
pilosa , Asarum europaeum ; 2) BeceHHHH — Galeobdolon luteum , Picea excelsa , 
Vaccinium vitis-idaea\ 3) jieTHHH — Linnaea borealis , Ramischia secunda , 
Goodyera repens (pnc. 2, 1—3). 

OraocHTejibHoe OAHOo 6 pa 3 ne b npeAejiax Aaimoro Tnna phtmhkh tobopht 
o tom, hto BeHH03ejieH0CTb HBJiHeTCH xapaKTepHHM HBjieHneM ajih* Tanrn, 
oneBHAHO, a^bho cjioh^hbihhmch. 

JIeTHe- 3 HMHe 3 ejieHHe pacTeHHH. K iihm otiiochtch TpaBHHHCTbie mhoto- 
jieTHHKH — Oxalis acetosella, Festuca altissima, Dryopteris spinulosa, Lactuca 
muralis, Milium effusum. Us hhx bhaom, AOMHimpyiomHM b ejibHHKax khc- 
jiHHHHKax, HBJineTCH Oxalis acetosella , ocTajibHbie b ^HTOAeHOTHnecKOM ot- 
HOineHHH nrpaioT BTopocTeneHHyio pojib. PacTeHHH 3Toro $eHopHTMOTHna b Te- 
neHHe Bcero roAa hmciot 3ejieHbie jihctbh. OAHano b OTjiHnne ot BenH03ejieHbix 
ohh pa 3 BHBaioT HecKOJibKo reHepai];HH jihctbcb, KOTopne nepeKpHBaioT Apyr 
Apyra h o 6 ecnenHBaiOT Ka>Kym;yiocH BenH03ejieH0CTb. 

Hanajio HaA 3 eMHOH BereTau;HH oTMenaeTCH cpa 3 y >Ke nocjie cxoAa CHera 3a 
cneT nepe 3 HMOBaBniHx JiHCTbeB, nan h y BenH03ejieHbix pacTeHHH. Pa3BHTHe 
JiHCTbeB hoboh, BeceHHeH, reHepan;HH y Oxalis acetosella , Festuca altissima , 
Milium effusum , Lactuca muralis Ha 6 jiK>AaeTCH npaKTHnecKH b oahh cponn — 
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b nepByio hcabjiio nocjie OKOHHaHHH CHeroTaHHHH (pnc. 1, E ), a y Dryopteris 
spinulosa — 3HaHHTejiBHO no3>Ke. 

HecMOTpn Ha othochtcjibho flpynmoe Hanajio poctobhx npon;eccoB BecHon, 
bhah, oTHoenmnecH k AaHHOMy <|)eHopHTMOTHny, hpohbjihiot HenoTopbie pa 3 - 
jihhhh b xoAe A^JiBHenmero HapacTaHHH n no A^nrejiBHOCTH nepnoAOB pocTa. 
B btom oTHomeHHH pacTeHHH jieTHe- 3 HMHe 3 ejieHoro rana mo>kho pa 36 nTi> 
Ha 2 noArpynnH. 

B nepByio noArpynny bxoaht 3 BHAa — Oxalis acetosella , Milium effusum 
n Dryopteris spinulosa, xapaKTeprayioiAHecH kopotkhm nepnoAOM pocTa b Te- 
neHne 1.5—2 mochabb (pnc. 1, E). Pa3BepTHBaHne jihctbcb n pocT no 6 eroB 
HannHaeTCH b nepBon AenaAB Man, a 3aBepmaeTCH b kohab hiohh—H anajie 
HIOJIH, BO BpeMH 3aJIO>KeHHH HOHeK B0306H0BJieHHH. 

BTopan noArpynna bhaob — Festuca altissima h Lactuca muralis — ot- 
JinnaeTCH Sojiee ajihtcjibhbim nepnoAOM pocTa, kotophh npoAOJiHxaeTCH 2.5— 
3 MecHH;a. Bcxoah bthx bhaob no- 
hbjihiotch b Hanajie Man, a npe- 
Kpam;eHHe poctobhx npon;eccoB Ha- 
6 jnoAaeTCH jihihb b kohab hiojih— 

Hanajie aBrycTa (pnc. 1, iJ). TeMnn 
pocTa 3HaHHTeJIBHO CHH>KaiOTCH 
c hiojih, KorAa HanmiaioT $opMH- 
pOBaTBCH HOHKH B0306H0BJieHHH. 


Pnc. 2. IlepHOAH ABeTeHHH pa3JIHHHHX 
rpynn pacTeHHH. 

rpynnH pacTeHHft no BpeMeim i^BeTeHnn: 1 — 
paHHeBeceHHHn; 2 — BeceHHHn; 3 — jicthhh; 

4 — no3flHejieTHHH. 

HeoAHopoAHOCTB JieTHe-3HMHe3ejieHoro Tnna npoHBJineTCH Tan>Ke b kojiii- 
necTBe reHepaAnn jihctbcb h xapaKTepe hx cmchbi. 

1. JIeTHe-3HMHe3ejieHHe pacTeHHH c 1 r e h e p a- 
A n e h ji h c t b e b. K hhm othochtch 2 BHAa — Festuca altissima n Dryop¬ 
teris spinulosa . V hhx no6ern BeceHHen renepaAHH hohbjihiotch b Mae. Ilep- 
BBie npH3HaKH no6ypeHHH jihctbcb oTMenaioTCH b ceHTn6pe, OAHano nponecc 
oTMnpaHHH habt aojito h nocTeneHHO. B TeneHne okthSph 3 acBixaeT He Bojiee 
5% jihctoboh noBepxHOCTH. 3a 3HMHee BpeMH 3ejieiian nacTB jihctbcb conpa- 
m;aeTCH Ha 10 — 15%. IIepe3HMOBaBmHe jihctbh nacranHO b 3ejieHOM biiab co- 
xpaHHioTCH ao hiohh—hiojih, 3acBixaHHe hx habt MeAJieHHO. y D . spinulosa 
3tot npoAecc 3aBepmaeTCH b HioHe, ay F. altissima — b aBrycTe. 

2. JIeTHe-3HMHe3ejieHHe pacTeHHH c 2 r e h e p a- 
Ahhmh ji h c t b e b. IIoArpynna npeACTaBJieHa 2 bhabmh — Milium 
effusum h Lactuca muralis. Becemiee pacnpBiBaHHe nonen h pa3BHTHe noBeroB 
HaHHHaeTCH b kohab anpejin—Hanajie Man, HeMHoro paHBme, neM y bhaob npe- 
AHAyiAen rpynnH. OTMHpaHHe jihctbcb BeceHHen reHepaAnn y L. muralis n 
M . effusum nponcxoAHT b aBrycTe. IIo6erH oceHHen reHepaAnn hohbjihiotch 
b aBrycTe H3 bhobb 3ajio>KHBniHxcH nonen A^HHoro roAa (pnc. 1, E). Tan, 
y L. muralis b 6a3aJiBHOH nacTH yAJiHHeimoro reHepaTHBHoro no6era, 3anaH- 
HHBaiOIAerO CBOH AHKJI pa3BHTHH, IiaHHHaeT $OpMHpOBaTBCH p03eTKa H3 
2—3 npH3eMHHx jiHCTBeB. B TanoMBHAB pacTeHHe nepe3HMOBHBaeT. OTMHpaeT 
oceHHHH reHepaAnn cpa3y >Ke nocjie cxoAa CHera. Coabbthc b TepMHHajiBHOH 
Tonne pocTa 3aKjiaAHBaeTCH jihihb nocjie nepe3HMOBKH. M . effusum b aBrycTe 
pa3BHBaeT 03HMHe no6ern ao 4—5 cm bhc. — 3to yKoponemiHe BereTaTHBHBie 
no6ern. Occhhhh reHepaAnn noSeroB y M . effusum nepe3HMOBHBaeT h otmh- 
paeT b HioHe—Hiojie. 

3. JIeTHe-3HMHe3ejieHHe pacTeHHH c 3 r e h e p a- 
Ahhmh JiHCTBeB. HajiHHne 3 reHepaAnn jihctbcb Heo6BiHHoe HBJieiiHe 
AJIH IO>KHOTaeH\HHX eJIBHHKOB H XapaKTepHO JIHIHB AJIH OAHOrO BHAa — Oxalis 
acetosella . JIhctbh BeceHHen reHepaAnn khcjihabi hohbjihiotch b Mae. K KOHAy 
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hiohh hjih HanaJiy hiojih, Kor^a 3aBepmaeTCH hx pocT, HannHaioT hohbjihtbch 
jihctbh Jieraen reHepaijHH. 3th JieTHne jihctbh coxpaHHioTCH b TeneHne 3hmh 
(pnc. 1, B). OTMnpaHne nx o6hhho Ha 6 jiK)AaeTCH b nepBHe MecHn;iJ BecHLi 
(anpeJiL — Man), b to BpeMH nan BeceHHne jihctbh oTMnpaioT y>Ke b ceHra 6 pe— 
oKTHSpe Tenymero roAa. IIoHBjieHHe jihctbob ocemieH reHepan;HH CBH3aH0 
c OKOHHaHneM pocTa JiHCTBeB Jieraen reHepaijHH. OceHHne jihctbh yxoAHT 3 e- 
jieHBiMH hoa CHer, nepe3HMOBHBaioT (pnc. 1, E) h npoAOJi>KaioT BererapoBaTB 
b TeneHne Man, hiohh h nacraHHO hiojih. IIojiHoe hx oTMnpaHHe Ha 6 jiioAaeTCH 
jiiiihb b HioJie cjieAyiomero roAa. IIpoAOJiHmTejiBHOCTB >kh3hh jihctbob BeceH- 
Hefl reHepan;HH cocTaBjineT okojio 5 MecHn;eB, a JieraeH h oceHHen ao 
8 —10 MecHijeB. TaKHM o 6 pa 30 M, Ha toah'ihom no 6 ere Oxalis acetosella 3 a Bere- 
Tau;HOHHHH ce30H pa3BHBaeTCH 3 reHepaijHH jihctbob. 

PacTeHHH jieTHe-3HMHe3ejieHoro <£eHopHTMorana pa3AejiHK>TCH Ha 3 rpynnBi 
no ABeTeHHio: BeceHH hh — Oxalis acetosella , jiothhh — Milium effusum h 
Fesluca altissima h ho3Ahojiothhh — Lactuca muralis (pnc. 2, 2 — 4). 

BBIHBJieHHaH HaMH HeOAHOpOAHOCTB BHyTpH JieTHe-3HMHe3eJieHOrO THHa 
pHTMHKU rOBOpHT O erO OTHOCHTeJIBHOH MOJIOAOCTH H HexapaKTepHOCTH AJIH 
eJIBHHKOB IOJKHOH TaHTH. BnOJIHe BepOHTHO, HTO paCTeHHH A^HHOrO THna 
(j)Op\IHpOBaJIHCB B APyrOH BKOJIOrO-^HTOAeHOTHHeCKOH o6CTaHOBKe H B Ha- 
CTOHiu,ee BpeMH iiaxoAHTcn Ha nyTH aAanTaijHH k ycjioBHHM $HTOcpeABi ejiBHH- 
KOB IO>KHOH TaHTH. 

»leTHe3ejieHBie pacTeHHH. 3to caMBin pacnpocTpaHeHHHH ran pnTMa pa3- 
BHTIIH paCTeHHH B K»KHOTae>KHLIX eJIBHHKaX. K HeMy OTHOCHTCH OKOJIO 70% 
Bcex bhaob. J^jih Hero xapaKTepHO coBnaAemie ce30HH0H phtmhkh pa3BHran 
paCTeHHH C KJIHMaTHHeCKOH: OCeHBK) HJIH B KOIipe JieTa OTMHpaiOT HaA3eMHBie 
nacra paCTeHHH, a nepe 3 HMOBHBaioT jihhib noHKH bo3o6hobji6hhh. B Hero 
bxoaht pa3JiHHHBie >KH3HeHHHe $opMH: jiHCTonaAHBie aopobbh — Betula pen- 
dula , Populus tremula, Salix caprea, Ulmus laevis, Acer platanoides , Tilia 
cordata; JiHCTonaAHBie KycTapHHKH — Sorbus aucuparia , Lonicera xylosteum, 
Corylus avellana, Viburnum opulus , Rubus idaeus, Daphne mezereum\ KycTap- 
hhhkh — Vaccinium myrtillus ; TpaBHHHCTBie MHorojieraHKH — Actaea spi - 
cata, Carex globularis , Majanthemum bifolium , Circaea alpina h MHorne 
Apvrne. 

HaA3eMHan BereTaijHH jieTHe3ejieiibix paCTeHHH nanmiaeTCH hcckojibko 
no3>Ke, neM y paCTeHHH Apyrnx (JenopHTMoranoB, h hocht pacraHyTBiH xa- 
paKTep. Poct roAHHHBix no 6 eroB y SojiBiHHHCTBa npeACTaBHTejieii 3 Toro rana 
HaHHHaeTCH b Mae (Trientalis europaea, Majanthemum bifolium , Aegopodium 
podagraria , Paris quadrifolia, Dryopteris austriaca h AP-) h hact Slictpbimh TeM- 
naMH, y>Ke nepe 3 35—40 Anen Aocraran MaKCHMyMa. V He 3 HaHHTejiBHOH nacTH 
bhaob ( Rubus saxatilis , Carex globularis , Equisetum sylvaticum) pocTOBBie 
npou;eccH 3aTHrnBaioTCH ao hiojih— aBrycTa. 

y neKOTopBix bhaob (Betula pendula, Rubus idaeus ) jihctbh na yAJiHHen- 
hbix no6erax paaBHBaioTCH 6ecnpepHBHO ao ceHrafipn— okthSph (pnc. 1,2?). 
CpeAH Jierae3ejieHBix paCTeHHH BCTpenaioTCH bhabi, y KOTopHx pa3BHBa- 
iotch 2 hjih Aance 3 reHepan;HH jihctbob {Aegopodium podagraria). KoHyc Ha- 
pacTaHHH yKoponeHHoro no6era chhth BcerAa HMeeT HecnojiBKo jihctobbix 
3anaTKOB, H3 kotopbix pa3BHBaioTCH HOBBie jihctbh b TeneHne Bcero BereTan;HOn- 
Horo nepnoAa. BeceHHne jihctbh Ha no6ere pa3BHBaioTCH b Mae, a b KOHn;e hiohh 
y>Ke OTMHpaiOT. JieTHne jihctbh hohbjihiotch b HioJie h nm ByT ao ceHraSpn. 
OceHHHH reHepan;HH jihctbob pa3BHBaeTCH b ceHra6pe h yxoAHT hoa CHer 
(c He6oJiBmoH jihctoboh noBepxHOCTBio). Ee OTMnpaHHe hpohcxoaht b 3HMiiee 
BpeMH. HecoMHeHHHH HHTepec b a^hhom Tnne npeACTaBJineT rpynna paCTeHHH 
(Asperula odorata , Pulmonaria obscura , Stellaria nemorum h S. holostea ), 

y KOTOPHX, OCo6eHHO B TOAH C 60 JIBIHHM KOJIHHeCTBOM OCaAKOB H 6jiaronpHHT- 
HBL1I TepMHHeCKHM pe>KHMOM, Ha6jIK>AaeTCH pa3BHTHe HOBHX no6eroB B aBryc- 
Te—ceHra6pe (pnc. 1, B). Y Pulmonaria obscura btot btophhhbih poct no6e- 
roB, nan npaBHJio, conpoBo>KAaeTCH jihhib npeBpanjeHHeM nacra Hapy>KHBix no- 
nenHHx Heniyn b 3ejieHHe jihctbh, b to BpeMH Kan no6er 6yAym;ero roAa ocTaeTcn 
b noHKe B03o6HOBjieHHH, He TporancB b pocT. Akthbhbih pocT no6eroB y bh¬ 
aob Asperula odorata , Stellaria holostea h S. nemorum , ohobhaho, mo>kho 
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o6t>hchhti> TeM, hto bth bhabi He o6jiaAaioT opraHnnecKHM nonoeM (Diels, 1918; 
CepeSpHKOB, 1959). Ilo9TOMy b ycjioBHHx oraocnTejibHO AJiHHHoro BereTau^oH- 
Horo nepnoAa ejiBHHKOB k»khoh Tanrn npn AOCTaTorao SjjaronpHHTHOH tha- 
pOTepMHHeCKOH oScTaHOBKe y HHX OTKpHBaiOTCH HOHKH H HaHHHaeTCH pOCT no- 
6eroB. IToSern ocemieH reHepaijHH BereTaraBHue. 06 hhho ohh He AocraraioT 
MaKCHMaJIBHOH BeJIHHHHH. OTMHpaHHe HX npOHCXOAHT B 3HMHee BpeMH. 
Hepe^KH cjiynan nepe3HMOBKH noSeroB y Asperula odorata h Pulmonaria 
obscura (pnc. 1, B). IIepe3HMOBaBmHe no6ern coxpaHHioTCH ao hiohh. 

OopMnpoBaHHe noneK B03o6HOBJieHHH y Jierae3ejieHHx pacTeHHH, nan 
npaBHJio, nponcxoAHT b Hanajie hiojih. 

XapaKTep pocTa pacTeHHH b 3 HanHTejibHOH cTeneHH onpe^ejiHeT xapan- 
Tep OTMHpaHHH HX HaA3eMHLIX HBCTeH. IlepBHMH BHHaAaiOT H3 TpaBOCTOfl Ta- 
nne bh^h, nan Aconitum excelsum , Majanthemum bifolium , Trientalis euro - 
paea , Polygonatum multiflorum. Ilpoii,ecc OTMHpaHHH y pacTeHHH 9toh rpynnbi 
npoxo^HT oSlihho b TeHemie 2 HeAeJib h 3aBepmaeTCH b KOHije aBrycTa. Y He- 
KOTOpHX BHAOB OTMHpaHHe Ha^3eMHHX HoSeTOB AJIHTCH 2.5 —3 MeCHH,a (Aego- 
podium podagraria , Dryopteris austriaca , Stellaria holostea h AP-)* 

OcHOBHan Macca bhaob 9Toro (JeHopnTMorana npenpamaeT BereTan,Hio 
b ceHTnSpe—onraSpe. JIerae3ejieHbie pacTeHHH ijBeTyT b pa3Hoe BpeMH c paH- 
Hen BecHH (Corylus avellana , Ulmus laevis, Pulmonaria obscura h AP-) Aono3A- 
Hero JieTa ( Solidago virgaurea). 

BeceHHe-oceHHe-3HMHe3ejieHbie pacTeHHH c jicthhm nepnoAOM noKoa. 
TaKOH THH pHTMHKH OTMeneH y eAHHCTBeHHOrO THnHHHO JieCHOrO pacTeHHH 
BJia>KHbix h TeHHCTHx MecToo5nTaHHH — Chrysosplenium alternifolium. Xapan- 
TepHOH ocoSeHHOCTbio ero HBjineTCH HaJiHnne 2 reHepan;HH jiHCTbeB — BeceH- 
HeHHOceHHen, xopomo H30JiHpoBaHHbix Apyr ot Apyra nepnoAOM jieraero no- 
KOH. B CBH3H C 9THM MO>KHO TOBOpHTb 0 nepBHHHOH H BTOpHHHOH BereTaiJHH 
y Ch. alternifolium (pnc. 1, T). HanaJio pocTa HaSjiioAaeTCH oceHbio, b cenraSpe. 
PacTeHne pa3BHBaeT HeSoJibinyio po3eray npHKopHeBbix JiHCTbeB, b otkpmtoh 
noHKe y>Ke c<|)opMHpoBaHO con^erae. B TaKOM coctohhhh pacTeHHe yxoAHT hoa 
CHer h nepe3HMOBHBaeT (pnc. 1, T). IjBeTeHHe oTMenaeTCH cpa3y >Ke nocjie 
TaHHHH CHera. OTMHpaHHe nponcxoAHT b HioJie. Tanon ran pa3BHran cfcnAe- 
TejibCTByeT o bhcokoh CTeneHH aAanTaii,HH 9Toro BHAa k <$HTocpeAe ejibHHKOB. 

no AaHBHM A. B. Ko>neBHHKOBa (1950) h HamnM HaSjiioAeHHHM b 1972 r., 

cejie3eHOHHHK b TyHApax iiMeeT Apyroii piiTM pa3BHTHH, HBJiHHCb BenHoseJie- 
hhm pacTeHneM. B eJibHHKax >Ke k»khoh Tanrn c 6ojiee a^hhhbim BereTannoH- 
hhm nepnoAOM h bbicokhmh JieTHHMH TeMnepaTypaMH y Hero oraeTJniBO 
Bbipa>KeH nepnoA Jieraero nonoH c cepeAHHhi iiiojih no Hanano ceH- 
THopn. no BpeMeHH ABeTeHHH oh HBjineTCH paHHeBeceHHHM pacTeHneM 
(pnc. 2 , 1 ). 

BTopan rpynna pacTeHHH — KoporaoBererapyiomHe. Hx BereTaiJHH b yc- 
.iobhhx ejibHHKOB ajihtch He 6oJiee 3— 4 Mecnn;eB (pnc. 1, II), 9Ta rpynna He 
xapaKTepHa ajih K»KHOTae>KHbix ejibHHKOB. no MHeiimo A. H. TojmaneBa (1954) 
h T. K. r opHiHHHOH (1969), oTcyTCTBHe Baraxjiecax paHHen BecHoii CBeraon 
6e3JiHcraoH $a3bi ApesecHoro npyca co3AaeT ajih KopoTKOBererapyioiij,Hx 
pacTeHHH HeSjiaronpHHrayio OKOJiorHnecKyio oScTaHOBKy. Jlninb b ne6onb- 
moM KOJiHHecrae KopoTKOBererapyiomHe pacTeHHH BCTpenaioTCH b ejibHH- 
nax, oSorameHHbix 9JieMeHTaMH HeMopajibHoro KOMnnenca. Cbohm phtmom 
ohh npncnocaSjiHBaioTCH k HcnoJib30BaHHio CBeraoH $a3bi, KorAa em,e ot- 
cyTCTByeT 3aTeneHHe mHpoKOJiHCTBeHHHMH nopoAaMH h HeT KOHKypeHAHH 
C TaeJKHHMH BHAaMH TpaBHHO-KyCTapHHHKOBOrO npyca, KOTOpHe pa3BH- 
BaiOTCH H03>Ke. 

B 9Ty rpynny bxoaht pacTeHHH oAHoro $eHopHTMorana — b e c e h h e- 
3ejieHHe, c nepnoAOM noKon b ji e t h e - o c e h h e - 3 h m- 
nee BpeMH — 9 | e m e p o h a h, nepnoA BereTaii,HH 9rax pacTeHHH 
A^ihtch He 6o:iee 2.5 —3 MecHH,eB (pnc. 1 , 11 ), ^aHHan rpynna HeMHoronnc- 
jieHHa. K Hen othochtch Anemone nemorosa h Adoxa moschatellina, 

Hanajio HaA3eMHOH BereTan;HH Anemone nemorosa oTMenaeTCH em,e ao non- 
Horo Hcne3HOBeHHH CHe>KHoro nonpoBa. nepBbie pocran hohbjihiotch b npo- 
TajiHHax, a nnorAa hx mo>kho HaSjiioAaTb Aa>ne npopacTaioiii,HMH ckbo 3B Ta- 
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jihh cHer. Ilocjie BHxoAa npopocTKa Ha noBepxHOCTB HanmiaeTCH aiieprHHHBiH 
pocT. OcoSemio HHTeHCHBHo oh hji;gt b nepByio AeKa^y Man h yme Tor^a ao- 
CTOraeT MaKCHMyMa. IlapajuiejitHO c poctom BereTaTHBHBix no6eroB n^eT pocx 

I^BeTOHOCOB. 

PocTOBHe npon;eccH npoAOJmsaioTCH ao nanajia yBH^aHHH ocoSeii, t. e. 
npaKTHnecKH nepnoA aKTHBHoro pocTa A . nemorosa coBna^aeT c nepnoAOM 
ee BereTan;HH. OTMHpaHne h^ot Sbictphm HTeMnaMH, oho hpohcxoaht b nepnoA 
MaKCHMaJIBHOrO pa3BHTHH TpaBHHOrO nOKpOBa eJIBHHKa (hiohb—hiojib). 
y Adoxa moschatellina noHBJieHne bcxoaob h pa3BHTne accHMHJinpyiomeH 
noBepxHOCTH HannHaeTCH Ha HefleJno no3>Ke, ne m y Anemone nemorosa . 
OflHaKO nepnoA ee pocTa SHawrejiBHO nopone — 1.5 — 2 Mecnija. E(BeTeHHe 
Ha^jiioAaeTCH He Ka>KAHH roA. Tan, b 1971—72 rr. A. moschatellina b eJIBHHKe 
KHCJiHHHHKe He ijBejia. OKOHnaTejiBHoe OTMHpaHne HaA3eMHBix noSeroB h bbi- 
naAeHne BHAa H3 TpaBOCTOH nponcxoAHT bo BTopon noJiOBHHe hiojih (pnc. 1, 
II). IIo BpeMeHH i^BeTeHHH Anemone nemorosa h Adoxa moschatellina hbjih- 
iotch paHHeBeceHHHMH pacTeHHHMH (pnc. 2, 1 ). 

M/ran, ce30HHoe pa3BHTne pacTeHHH gjilhhkob k»khoh Tanra npoTenaeT 
pa3JIHHHO. PoCT H <$OpMHpOBaHHe HaA3eMHHX noSerOB HaSjIIOAaiOTCH C BeCHLI 
AO oceHH (pnc. 1). 

J\jih SoJiLmHHCTBa pacTeHHH K»KHOTae>KHLix ejiLHHKOB xapaKTepeH Be- 
ceiiHe-JieTHHH nepnoA aKTHBHoro pocTa. HeSojiBnme rpynnu bhaob coctbbjihiot 
pacTeHHH c 2 nepnoAaMH pocTa (BeceHHe-JieTHHH h ocghhhh) h c SecnpepHB- 
hhm poctom b TeneHne Bcero nepnoAa BereTan;HH. Tannse b pa3JiHHHue cponn 
(c anpejiH no aBrycT) HaSjiioAaeTCH ijBeTeHHe pacTeHHH ejiOBoro Jieca (pnc. 2). 

nOAoSHHH XOA Ce30HH0r0 pa3BHTHH pacTeHHH lOJKHOTaejKHLIX ejiLHHKOB ro- 
BopnT 06 hx bhcokoh 3KOJioro-(|)HTOn;eHOTHHecKOH A0$$>epeHn;Han;HH h npncno- 
CoSjieHHOCTH K 3THM yCJIOBHHM He TOJILKO B HpOCTpaHCTBe, HO H BO BpeMeHH. 
HecMOTpn Ha HHAHBHAyajiBHHe ocoSeHHOCTH pacTeHHH, BLipa/Kaioni,HecH b pa3- 
HOBpeMeHHOM pa3PHTHH pa3JiHHHHx bhaob, ejibHHKH k»khoh Tanra npeACTaB- 
jihiot co6oh eAHHoe pejioe, xapaKTeproyiomeecn onpeAeJieHHBiM HaSopoM $e- 
HOpHTMOTHHOB. TaK, B eJIBHHKe C(|)arHOBO-HepHHHHOM TOCnOACTByiOT JieTHe- 

3ejieHBie (40%) h BeHH03ejieHBie pacTeHHH (40%), a jieTHe-3HMHe3ejieHBie npeA- 

CTaBJIHIOT MeHBHIHHCTBO (20%). B eJIBHHKe JIHHHHKOBOM H eJIBHHKe KHCJIHH- 
HHKe npeACTaBJieHH Bee 5 (JeHopHTMoranoB, ho hx cooTHomeHne pa3Jiinrao. 
B eJIBHHKe JIHHHHKOBOM oSlIjee HHCJIO BHAOB 55, H3 HHX JieTHe3eJieHBIX — 

70%, BeHH03ejieHBix — 16%, JieTHe-3HMHe3ejieHHx — 8%, 3<|)eMepoHAOB — 
4 % , BeceHHe-oceHHe-3HMHe3ejieHHx c jigthhm nepnoAOM hokoh — 2 %; 
B eJIBHHKe KHCJIHHHHKe HHCJIO BCeX-BHAOB 33, H3 HHX JieTHe3eJieHHX — 64%, 
BeHH03ejieHHx — 18%, jieTHe-3HMHe3ejieHHx — 9%, 3$eMepoHAOB — 6%, Be- 
ceHHe-oceHHe-3HMHe3ejieHBix c jigthhm nepnoAOM noKon — 3% . CjieAOBaTejiBHO, 
rocnoACTByiomee noJio>KeHHe bo Bcex Tnnax gjibhhkob 3aHHMaioT JieTHe3ejie- 
HBie pacTeHHH, KOTopue HanSoJiee cooTBeTCTByioT pnTMy KJiHMaTa yMepeHHBix 
ranpoT. 
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JleHHHrpaA. 


SUMMARY 

Two groups of plants have been distinguished in fir-forests of south taiga according 
to duration of vegetation periods: the long vegetating — 98% and the short vegetating — 
2%. Each of the groups is subdivided into types with the same rhythm of vital activity 
(evergreen, summer-winter-green, summer-green, spring-autumn-winter-green, epheme- 
roids). Fir phytocoenoses are not uniform in the set of phenorhythmotypes. Among them 
summer-green plants prevail, their rhythmics corresponding to the rhythm of climate of 
temperate latitudes. 
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H3YHEHHE /JHHAMHKH PACTHTEJlbHOCTH 
IIYTEM COnOCTABJIEHHfl PA3H0BPEMEHHMX KAPT 

C 4 pncyHKaMH 

A. S. KARPENKO. STUDY OF VEGETATION DYNAMICS 
BY MEANS OF COMPARISON OF MAPS OF DIFFERENT PERIODS 

IIpoBe^eHO conocTaBJieHiie Tpex nap reo6oTaHHHecKiix napT Ha TeppHTopnn KnpoB- 
cKoii n IIckobckoh o6jiacTefi, cocTaBjieHHLix b pa3Htie ro^w. BuHBjiem>i npoH3omeffnme 3a 
3 to BpeMH H3MeHeHiiH ii b jiecHon pacTHTejibHOCTn. fljiH ceBepo-3anaAa Khpobckoh o6jiacin 
BHCHHTanu npon,eHTHLie cooTHomeHHH 3thx H3M6h6hhh 3a 30 jieT. 

B HUCJie MeTOAOB H3yneHHH AHHaMHKH paCTHTeJIBHOCTH OAHO H3 Ba>KHBIX 
MecT aanHMaeT KapTorpa^nqecKHH MeTOA. Oh HaxoAHT npHMeHeHne nan npn 
conocTaBJienHH pa3HOBpeMeHHHx napT, Taft h npn aHa;iH3e reoSoTaHHnecKHx 
napT, cocTaBjieHHHx Tan, hto6h ohh 0Tpa>KajiH AHHaMnnecKoe cocTOHHne pac- 
thtgjibhocth. B. ,3,. AneKcaHApoBa (1964) b CBOAKe no MeTo^HKe H3yneHHH 
CMen pacTHTentHoro nonpoBa Ha3HBaeT tojibko nyTb conocTaBJieHHH coBpe- 
MeHHWx napT paCTHTeJIBHOCTH c KapTorpa^nnecKHMH AonyMeHTaMH npomjioro, 
othoch ero k nncjiy npHMLix mctoaob H3yneHHH ^nnaMUKH paCTHTeJIBHOCTH. 

3a nocjieftHee AecHTHJieTne nojiynnji pa3BHTne aHajiH3 coBpeMeHHHx reo- 
SoTaiiH^iecKHx napT c AHHaMnnecKHM acneKTOM (cm. e>KeroAHHK «reo6oTaHH- 
necKoe KapTorpa<|)HpoBaHHe»; TpaSoBa, HcaneHKo, 1972, h AP-)> BnepBHe ocy- 
mecTBJieHHBin em,e H. H. Ky3Hen;oBBiM b 1928 r. H3yneHne >Ke AHHaMHKH nepe3 
conocTaBjienHe pa3HOBpeMeHHux reoSoTaHnnecKHx napT 3a 3 to BpeMH pa3BH- 
JIOCB CJia6o; HMeHHO Ha HeM MH H OCTaHOBHMCH. 

Pa3iioBpeMeHHLie KapTBi — oto nap™, na KOTopBix oahh h Te >ne hbjighhh 
H 3o6pa>KeHBi b pa3HBie momchth BpeMeHH; k hhm othochtch napTBi, cocTaB- 
neHHBie b pa3HHe roAH, nnapTBi, cocTaBJieHHBie o/jHOBpeMeHHO, ho <$HKCHpyio- 
mne coc roHHHe 3aKapTnpoBaHHBix oSbcktob (b a&hhom cjiynae paCTHTeJIBHOCTH) 
b pa3HLie MOMeHTH BpeMeHH (EepjiHHT, 1971; cm. TaK/Ke CeTyHCKan, 1960). 
Aiiajina cepnn pa3H0BpeMeHHBix napT H03B0JiHeT noJiynHTB n;eHHBie CBeAeHHH 
;i;jih noHHMaHHH hctophh (JopMHpoBaHHH h 3aKOHOMepHOCTeH pacnpocTpaHe- 
hhh HBme cymecTByiomero pacraTejiBHoro nonpoBa, a TaK>Ke ajih cy>K^eHHH 
o nyTHX ero papHOiiajiBHoro ncnojiB30BaHHH n BOccTaHOBJieHHH. Tanon aHa- 
jih 3 H03B0jmeT bbihbhtb nan KanecTBeHHHe, Tann KOJiHnecTBeHHBie H3MeHeiiHH. 
A b cjiynae HajiHHHH pn^a napT pa3HOH a&bhocth rjih oahoh TeppnTopnH mojkct 
6bitb npocjiejKena flimaMHKa no 9TanaM. E(eHHo, hto pe3yjiBTaTH aHajiH3a 
MoryT 6 bitb <$HKCHpoBaHBi b CTporo AOKyMeHTnpoBaHHOH $opMe Ha napTe. 

OcTaBHB B CTOpOHe aHaJIH3 OflHOBpeMeHHO COCTaBJieHHBIX KapT, $HKCHpyiO- 
IftHX COCTOHHHe paCTHTeJIBHOCTH B pa3HOe BpeMH, OCTaHOBHMCH Ha COHOCTaB- 
JieHHH KapT, COCTaBJieHHBIX B pa3HBie TOAH. IlpH 9TOM HMeiOTCH B BHAy pa3- 
iHHHHe KapTorpa^nnecKHe hctohhhkh npomjioro c KOHTypaMH ecTecTBeHHOH 
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pacTHTejiBHocTH, reoSoTaHnnecKne, jiecHHe, nacTSnmHbie, Ka^acTpoBLie k&p'th 
pa3HHx JieT, MaTepnajiH JiecoycTponcTBa, 3eMjieycTponcTBa, Tonorpa^H^e- 
CKne h Apyrne napra. Hx conocTaBjieHne no3BOJineT cyAHTb b nepByio oAe- 
pe^B 06 airrponoreHHOH AnnaMHKe pacTHTejibHOCTH — 06 hctophh, CTeneHH h 
pa3Mepax (njiomaAen) bo3Achctbhh HejiOBena Ha pacTHTejitHOCTL, a TaK/Ke 
h o AHnaMHKe, oSyc.ioBjieHHOH ecTecTBeHHHMH npon;eccaMH. HanpnMep, Tanoe 
conocTaBjieHne no3BOJiHeT npocjie^HTt HCTopnio CBe^eHHH jiecoB h 3aMeHy hx 
jiyraMH, CTenHMn h namHHMH. HHTepecHHe paSora: b otom njiaHe BbinoJiHeHH 

A. M. CeMeHOBOH-THH-IIIaHCKOH (1957) #jih JiecocTenHHx oSjiacTeii pyccKoii 
paBHHHH, A. C. IIIeHHray30M (1965) ajih oahoto H 3 panoHOB ^aJibiiero Boc- 
tokb, II. X. IlHpo>KeHKo (1968) ajih yKpanHCKHx KapnaT h IIpHKapnaTbH, 

B. B. BjiaroBemeHCKHM (1968) ajih IIphbojukckoh B03BbimeHH0CTH. 

KorAa KapTorpa^nnecKHe MaTepnajiH nponuioro coAepmaT CBeAemin o 
npeo6jiaAaiom;Hx ApaBecHLix nopo^ax (a TeM 6ojiee o ranax Jieca), mojkho 
oSocHOBaHHO cyAHTt, Ha MecTe naKHX JiecoB bo3hhkjih coBpeMeHHbie haxot- 
Hbie 3eMjm, 3ajie>KH h Jiyra (hjih CTenn). Tanoe conocTaBjieHne no3BOJiaeT 
BHHBHTb Tanme HanpaBJieHHH CMeH npeoSjiaAaiomHx ApeBecHHx nopoA b cob- 
peMeHHHx coxpaHHBmHxcH JiecHbix MaccHBax h peniHTb pHA Apyrnx Bonpo- 
<50B. 

B 6e3JiecHHx panoHax conocTaBjieHne reoSoTaHHnecKHx napT pa3Hux JieT 
TaK>Ke AaeT peHHbie CBeAOHHH npn H3yneHHH AnnaMHKH pacTHTejibHOCTH. 
HanpnMep, H. H. BeHAewaH (1962) npocjieAHJia H3MeHeHne pacTHTejibHOCTH 
3a 20 JieT hoa BJiHHHHeM Apena>Ka b oahom H3 panoHOB 3aKaBKa3bH. 

EcTeCTBeHHbie CMeHH pacTHTejibHOCTH OAHOrO H3 JIHMaHOB npHKaenHH 3a 
30 JieT H3ynajiH nyTeM conocTaBJieHHH pa3JiHHHbix KapTorpa^nnecKHXMaTepHa- 
jiob A. OypcaeB, A. ,3,. IIJeroJieBa h H. B. MnjioBHAOBa (1956). 

Tanon nyTb H3yneHHH AHHaMHKH pacTHTejibHOCTH no cyTH CBoen npH6jiH- 
>KaeTCH k MeTOAaM HHCTpyMeHTajibHbix HaSjiiOAeHHH (BepjiHHT, 1971; Tojio- 
jiothh reocncTeM-71, 1971), ho b cnjiy TpyAoeMKocra h OTcyTCTBHH a^h mhothx 
TeppHTopnn napT nponuioro oh HcnoJib3yeTcn Kpairae peAKo. 

HacTonman cTaTbn ocHOBaHa na conocTaBJieHHH HecnoJibKHx reoSorattH- 
necKHx napT, cocTaBJieHHbix b pa3Hbie toah aJib oahhx h Tex >ne TeppnTOpHn. 
Ba>KHO, hto Bee ohh 0AH0MacniTa6Hbi h BunoJiHeHbi Ha eAHHbix hjih 6jih3Khx 
npHHAHHHaJIbHblX H MeTOAHHeCKHX OCHOBaX, HTO CHHMaeT HeoSxOAHMOCTb BHO- 
CHTb cymecTBeHHbie nonpaBKH 3a cneT pa3JiHHHH b tohhocth h CTeneim AeTajib- 
IIOCTH KapT (oCTaeTCH CAeJiaTb TOJIbKO OT6op KOHTypOB, 3HaHHMbIX c Tohkh 
3peiiHH rpa^nnecKOH AOCTOBepHOcra). 

CHanaJia paccMOTpnM, hto AaeT cnocTaBJieHHe napT, bhhojihchhhx oahhm 
H TeM >Ke aBTOpOM, C MaJIbIM pa3pHBOM BO BpeMeHH. 

Ham onbiT othochtch k noBTopHOMy KapTnpoBaHHio pacTHTejibHOCTH 
ncKOBCKOH h Khpobckoh oSjiacTen, JiOKanjHx b noA30Hax HinpoKOJiHCTBeHHo- 
xbohiihx JiecoB, io/Khoh Tanrn h cpeAHeii Tanrn (ceBep Khpobckoh 06- 

JiacTn). 

ncKOBCKan oSjiacTb 6buia 3anapTHpoBaHa b 1958 r. (c Hcnojib30BamieM 
MaTepnajiOB Hanajia 50-x rr.) h b 1966 r. (c Hcnojib30BaiiHeM MaTepnanoB 
Hanajia 60-x rr.). KnpoBCKaH oSjiacTb 6njia 3anapTHpoBaHa b 1963 r. (no Ma- 
TepnaJiaM Komja 50-x rr.) h b 1970 r. (no MaTepnaJiaM 60-x rr.). OSiahh paa- 
pblB BO BpeMeHH, K KOTOpOMy OTHOCHTCH OCHOBHbie HCH0JIb30BaHHHe npH 3TOM 
MaTepnajiH — jiecoycTpoHTejibHbie, — cocTaBJineT npnMepHo 10 JieT. 

ConocTaBjieHne bthx A®yx nap napT ho 3 bojihjio bhhbhtb H 3MeHeHHH b jie- 
cax ncKOBCKOH h Khpobckoh oSjiacTen, nponcmeAmne 3a oth 10 JieT h cyme- 
CTBeiiHbie ajih cpeAHero MacnrraSa. Bee ohh CBH 3aHbi c xo3HHCTBeiiHOH a®^ - 
TejibHocTbio HejioBena h BoccTaHOBHTeJibHHMH CMeHaMH b Jiecax. 3Aecb mh 
paccMOTpnM Jinmb pa3JiHHHH b KanecTBeHHOH CTopoHe Harpy3KH napT h b nep¬ 
Byio onepeAb pa3JiHHHH 3a cwr CMeHH npeoSjiaAaiomHx AP^BecHHx nopoA 
BiiyrpH JiecHbix MaccnBOB. H3MeHeiiHH b onepTannHx nocjieAHnx npn btom 
cpaBHeHHH He ynHTbiBajiHCb. Pe3yjibTaTH conocTaBJieHHH (|)HKCHpoBaHbi Ha 
cneijHajibHbix KapTax. Ha hhx noKa3aHH He to^bko ynacTKH JiecoB, tao npo- 
H3omjiH 3a 10 JieT H3MeHeHHH b npeoSjiaAaioiAHx nopoAax, ho h xapaKTep othx 
H 3MeHeHHH. 



Ha pnc. 1 — 3 1 npHBeAeHa qacTb pe3yjiLTaT0B Tanoro conocTaBjieHHar 
£JIH CHJILHOoSjieCeHHLIX paHOHOB nCKOBCKOH (pnc. 1) H KnpOBCKOH (pnc. 2} 
oSjiacTen n rjm CTHKa cmibHooSjieceHHoro h MajiojiecHoro panoHOB KnpoB- 
ckoh o6;iacTH (pnc. 3). C noMombio npnBe^eHHOH Ha pnc. 1 TaSjmijbi ajih Ka>K- 
Aoro H3 BbiAejieHiibix KOHTypoB mojkho ycTaHOBHTb, KaKne Jieca 3Aecb Sbijih 
noKa3anbi Ha nepBon reoSoTaHnnecKon napTe h KaKHMH ohh CTajin npn noBTop- 
hom KapTupoBaHHH. JlecHbie MaccHBH b n;ejioM Ha pnc. 1 — 3 noKa3aHH Jirnub 
HHTerpajibHbiMH KOHTypaMH no nocJieAHen H3 reoSoTaHHnecKHx napT h eAHHbiM* 
(J)OHOBbIM 3HaKOM. 



Piic. 1. H3MeHeHHH b jiecax ceBepHOH nacTH IIcKOBCKon o6jiacTii 3a 10 jieT. 


Ha pnc. 1 h 2, a Tannse nacTHHHO Ha pnc. 3 (K»KHaHnacTb) bhaho, hto 
b CHJibHOo6jieceHHHx panoHax njionjaAH JiecoB, b KOTopbix npon3omjia CMeHa 
nopOA, BeCbMa 3HaHHTeJIbHbI. Hpn 3TOM OCHOBHHMH HBJIHIOTCH H3MeHeHHH 3a 
cneT py6oK (pe>Ke no>KapoB), xBOHHbie Jieca npn 3 tom CMeHHioTCH MejiKOJin- 
CTBeHHbiMH. B CHJiy npnpoAHbix ycJiOBHH Khpobckoh oSjiacTH b Hen npeo6jia- 
AaiOT TeMHOXBOHHHe Jieca; noaTOMy Ha pnc. 2 ocHOBHan nacTb KOHTypoB oTpa- 
>KaeT CMeHy TeMHOXBOHHHX AP^BOCTOeB (eJIOBHX, HHXTOBO-eJIOBHX H JIHHOBO- 
nnxTOBo-ejioBHx) Ha MejiKOjmcTBeHHbie (h 3 6epe3H h ochhh, MecTaMH c npn- 
MeCbK) JIHnH). B nCKOBCKOH oSjiaCTH, HaoSopOT, OHeHb BeJIHKa pOJIb COCHOBHX 
JiecoB; nooTOMy Ha pnc. 1 ocHOBHan nacTb KOHTypoB oTpansaeT CMeHy cocho- 
blix ApesocToeB Ha MejiKOjmcTBeHHbie (b ochobhom 6epe30Bue). EjioBbie >Ke 
ApeBOCTOH 3 A©cb coxpaHHjincb b oneHb Majion cTeneHH; BCJieACTBne 3Toro 3Ha- 
HHMbix rjui A^HHoro MacnrraSa H3MeHeHHH b ejioBHx Jiecax Majio. 


1 B c6ope KapTorpa^inecKHx MaTepnajioB ajih BtinojmeHHH ashhoh paOoTH homiimo 
aBTopa npiiHHMajiH y^acTne ^epTe>KHHKH-KapTorpa(|)Li JlaOopaTopmi reorpa^nn n Kapio- 
rpa^HH pacTHTejibHOCTH BoTaHmecKoro HHCTHTyTa hm. B. JI. KonapoBa AH CCCP 
E. M. CMHpHOBa, E. B. IIIaOajraHa, A. H. IIIaOjiHOBCKaH. PncyHKH o^opMjieHti E. M. CMHp- 
hoboh ii H. H. AHApeeBon hoa oGiahm pyKOBOACTBOM A. A. TepOuxa. 
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Ha BTOpOM MeCTe (pnc. 1—3) CTOHT H3MeHCHHH 3a CHCT BOCCTaHOBHTeJIbHbIX 
*CMeH b jiecax h nepexo^a nacTH MejiKOJiHCTBeHHHx ApeBOCToeB npn nocjieAyio- 
meM KapTHpOBaHHH B KaTeropHK) XBOHHbIX, qame TeMHOXBOHHHX ApeBOCTOeB. 

H, HaKOHeii,, coBceM HeSojibman rpynna KOHTypoB 0Tpa>KaeT CMeHy npn 
nOBTOpHOM KapTHpOBaHHH COCHOBLIX ApeBOCTOeB TeMHOXBOHHbIMH, H HaoSopOT. 
IIo pa3MepaM oth KOHTypbi, nan npaBHJio, Majiu n e^Ba npeBumaioT AonycTH- 
MLie ohihSkh b tohhocth napTLi. H 3 hhx nepBLin npopecc, bhahmo, CBH3aH 
c nrapoKo H^ymHM b cochoblix Jiecax Khpobckoh oSjiacTH 11 oTnacTH Hckobckoh 

BLIXOAOM TeMHOXBOHHLIX HOpOA H3 BTOpOTO HpyCa B nepBHH H yCHJieHHeM HX 

Pojih b HeM. 3aMeHa Ha napTax ejiOBHx ApeBOCToeB cochoblimh b ochobhom 
CBH3aHa, HO-BHAHMOMy, C HeKOTOpBIM yTOHHemieM B OTHeceHHH KOHKpeTHHX 
ynacTKOB jieca k TeM hjih hhbim xbohhhm ap^boctohm h HenocpeACTBeimoro ot- 
HOHieHHH K H3yneHHK) AHHaMHKH paCTHTeJIBHOCTH He HMeeT. 

Xoth npHBeAeHHLie pncyHKH oxBaTHBaiOT Jinmb nacTH oSjiacTen, KapTHiia, 
OTpa>KeHHaH Ha hhx (pnc. 1, 2 h Sojitman nacTb pnc. 3), TmiHHHa h jxjih Apy- 
rnx 3HaHHTejitHO o6jieceHHLix panoHOB, ocoSeuHO Tex, KOToptie noABep- 
rajiHCt npoMHHiJieHHbiM pySnaM, t. e. «nponuiH ctbahk) JiecnpoMxo3a». 

HHa h KapTHHa b MajiojiecHbix panoHax, b KOTopbix Jieca coxpaHHJiHCb ne- 
SoJIbHIHMH OCTpOBKaMH (CM. pHC. 3, CeBepHaH HaCTb) H KOTOpbie BCe BpeMH, 
npomeAinee Me>KAy cocTaBJieHneM reoSoTaHHnecKnx napT, Sbijih b BeAeunn 
Jiecxo30B, a He JiecnpoMxo30B, t. e. npoMbinuieHHHM pySnaMHe noABeprajincb. 
Ha pnc. 3 a^h Tanux TeppHTopHH b cpeAHeM MacnrraSe He Hanuiocb 3HaHiiMbix 
pa3JiHHHH h 3Aecb noKa3aHbi tojibko onepTaHHH coxpaHHBmnxcH JiecoB. 

3HaHHTeJIbHO SoJIbHie AaHHHX AJIfl H3yneHHH AHHaMHKH paCTHTeJIBHOCTH 
AaeT conocTaBJieHHe pa3HOBpeMeHHHx reoSoTaHHnecKnx napT, ec;m nepnoA 
BpeMeHH, pa3AeJIHK)HJ,HH HX, COCTaBJIHeT HeCKOJIbKO ABCHTHJieTHH. MbI pacno- 
jiaraeM TaKHMH MaTepnajiaMH a^b CHJibHOoSjieceHHOH ceBepo-3anaAHOH nacra 
Khpobckoh oSjiacTH. 

Bbijih conocTaBJienbi MaTepnajibi k «KapTe pacTHTejibHOcra eBponencKOH 
nacTH GGCP» (1948), AaTHpoBaHHbie 1937 r., h Hamn MaTepnajibi no pacTHTejib- 
hocth Khpobckoh oSjiacra (1970 r.), o KOTopbix penb nuia Bbime. Pe3yjibTaTbi 
Tanoro conocTaBJieHHH npHBeAeHbi Ha pnc. 4. B OTJinnne ot pnc. 1 — 3 3Aecb 
conocTaBJieHHH npHBeAeHbi na pnc. 4. B oTJiHnne ot pnc. 1 — 3 3Aecb conoCTaB- 
JieHbl HOMHMO JieCHBIX TaK>Ke MaCCHBH CeJIbCK0X03HHCTBeHHbIX 3eMeJIb (narniin, 
3ajie>KH, Jiyra, MejiKOJiecbn) h oojioTa. OSiahh B3I\jiha Ha pnc. 4 y>ne o6Ha- 
py>KHBaeT, hto 3a cpon okojio 30 JieT Ha ceBepo-3anaAe oSjiacra npon3onuiH 
BecbMa 3HanHTejibHbie H3MeneHHH nan b onepTaHHHx JiecHbix MaccHBOB, Tan h 
b npeoSjiaAaiomnx b hhx ApeBecHbix nopoAax. 

B CBH3H CO CJI0H\H0CTbI0 KapTHHH aiiTponoreHHOH AHHaMHKH paCTHTeJIb- 
HOCTH Ha 3TOH TeppHTOpHH H 3aTpyAHCHHOCTbK) BH3yaJIbHOrO aHaJIH3a MbI npo- 
BejiH KapTOMeTpnpoBaHHe. Oho noKa3ajio, hto aa 30 JieT npHMepno na 60% 
njiom;aAH npoH3onuiH H3MeHeHHH h cootbctctbchho npnMepHO na 40% njio- 
maAH He 6hjio H3MeHeHHH (h3 hhx 28% hphxoahtch Ha Jieca, 12% — Ha ceJib- 

CKOX03HHCTBeHHbie 3CMJIH). 

Ha ceBepo-3anaAe Khpobckoh oGjiacra H3MeHeHHH CBH3anH KaK c oSiahm 
C 0Kpam,eHHeM njiomaAen JiecoB, TaK h co CMeHaMH nopoA b JiecHbix MaccHBax. 

CoKpameHHe njiomaAen JiecoB npoH3onuio 3a cneT hx CBeAeHHH h BOBJie- 
nenHH ocboSoahbihhxch 3eMejib b cejibCK0X03HHCTBeHHHH oSopoT. npnneM 
3tot npopecc He OAH03HaneH: b oahhx MecTax pacnHmajiH Jiec noA namHH, b Apy- 
rnx 3anycKajiH naniHH, 3ajien<H h Jiyra, h ohh 3apacTajiH jiecoM (cm. pnc. 4). 
3to CBH3aHO, c oahoh CTopoHbi, c otjihbom cejibCKoro HacejieHHH b ropoAa, 
a c APyroH CTopoHbi, co ccejieHneM mcjikhx nocejiKOB h AepeBeHb b Kpyn- 
Hbie HacejieHHbie nyHKTH. Ecjih npnHHTb nJionjaAn cejibCKOxo3HHCTBeimbix 3e- 
Mejib, ocTaBaBmHxcH TaKOBHMH Bee 30 JieT, 3a 100%, to njiom;aAb 3apocmnx 

3a 3TO BpeMH H 3apaCTaiOIH,HX JiecoM CeJIbCKOX03HHCTBeHHHX 3eMeJIb COCTaBHT 
AonojiHHTejibHO 50%, a njionjaAb bhobb ocBoeHHbix h3-hoa Jieca — okojio 
90%. TaKHM o6pa30M, o6iahh npnpocT njiomaAH ceJibCK0X03HHCTBeHiibix 3e- 
Mejib cocTaBJineT npnMepno 40%. 

Ha ceBepo- 3 anaAe Khpobckoh oSjiacTH Jieca cennac noKpbiBaioT 6ojiee 75% 
npHBeAeHHOH Ha pnc. 4 TeppHTopHH. Te >Ke CBeAeHHH AaeT h «ATJiac Khpobckoh 
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o6jiacTH» (1968). H 3 hhx 70% Ha o6enx conocTaBjineMHx napTax noKcteaHH 
jiecHHMH njioma^HMH, a 5% npnxoAHTCH Ha Jieca, TeppnTopHH KOTopux na 
npe^KHen napTe 6 hjih nonasaHH namHHMH hjih SojioTaivin. 

npocjie^HM npoHcmeAinne 3a 30 JieT H3MeHeHHH npeoSjiaAaiomHx Ape- 
BecHHx nopoA b npe^ejiax JiecHHx HJionjaAeH, ocTaBaBmnxcH Ha npoTHHteiiHH 
9 thx AecHTHJieTHH TaKOBHMH. Ohh 3 HaHHTejibHH h oxBaTHBaioT 6ojiee HOJIO- 
bhhh jiecHOH njionjaAH (60%). 3aMeTHM, hto Ha toh >Ke TeppHTopun 3a no- 
cJieAHne 10 JieT (ceBepHan nacTb, pnc. 2) oth H3MeHeHHH npoH3omjiH b 10— 
15% COXpaHHBHIHXCH JieCOB. B OCHOBHOM OHH CBH3aHbI C BbipySnaMH li BOC- 
CTaHOBHTejibHHMH CMeHaMH b Jiecax. BupySajincb npeoSjiaAaiomHe Ha 9 toh 
T eppnTopHH eJioBLie h HHXTOBO-ejioBue cpeAHeTae^KHLie Jieca, Ha hx MecTe Te- 
nept MejiKOJincTBeHHbie Jieca 
H3 6epe3H H OCHHbl pa3HHX 
B03paCTHbIX CTaAHH (OT MO- 
jioahhkob ao npncneBaio- 
mnx). MeHee pacnpocTpa- 
HeHHHe 3Aecb cochobhc h 
ejioBo-cocHOBbie Jieca Tan>Ke 
3a cneT pySon OKa 3 ajmcb 
b 3HanHTejibHOH Mepe 3aMe- 
meHHHMH 6epe30BbIMH, co- 
CH0B0-6epe30BbIMH H OT- 
HaCTH MOJIOAHMH COCHOBbIMH 
ApeBOCTOHMH. B o6men 
CJIO>KHOCTH CMeHa XBOHHHX 
ApeBOCToeB Ha MeJiKOJiHCT- 
BeHHHe npoH3omJia Ha 
35% JiecHOH njiomaAH. 

BoccTaHOBjieHne me 
XBOHHHX JieCOB Ha MecTe 
MeJIKOJIHCTBeHHHX HA6T 3Ha- 

HHTeJibHO MeAJieHHee, h 3a 
30 JieT OHH BOCCTaHOBHJIHCb 
Ha HJiom;aAH MeHee 5 % 

(cm. pnc. 4). 


Phc. 3 . H3MeHeHHH b jiecax 
lOJKHOH HaCTH KHpOBCHOli 06- 
o6jiacTH. 

ycJiOBHwe o6o3HaneHHH Te we, hto 
Ha pnc. 1. 

IlepexoA eJiOBbix h nnxTOBo-ejioBbix ApoBocToeB b cocHOBLie h iiaoSopox 
He HMeeT 3HaHHTejibHoro pacnpocTpaHeHHH, oSbHcneHHH bthm H3MeneHiiHM 
6hjih abhbi paHee npn ana.iH3e pnc. 1—3. 

Pa 3 ;iiHiHH b onepTanHHx 6ojiot Ha pnc. 4 CBH3aHbi c Hcnojib30BaHneM npn 
KapTococTaBJieHHH pa3iibix KapTorpa^HnecKHx ochob, a He c npoijeccaMii 3a- 
SoJIOHHBaHHH H pa360JiaHHBaHHH TeppnTopHH, n09TOMy K BOnpOCaM H3yBeiIHH 
AHHaMHKH pacTHTejibiiocTii HenocpeACTBeHHoro OTHomeHHH ohh He nMeioT* 

H3yneHHe AHHaMHKH pacTHTejibHOCTH nyTeM conocTaBJieHHH pa3H0Bpe- 
MeHHbix reoSoTaiiHHecKHx KapT noMHMo caMOCTOHTejibHoro 3Ha i ieiiHH Ban^io 
h b HenocpeACTBeHHoii npaKTHKe KapTococTaBJieHHH, Tan nan no3Bo:meT 
yTOHHHTb b pHA© cjiynaeB AHHaMHHecKyio TpaKTOBKy Hbine cym,ecTByiOEu,en 
(aKTyaJibHon) pacTHTejibiiocTH h cejibCK0X03HHCTBeHHHx 3eAFejib. Hanpmiep, 
6jiaroAapn npoBeAOHHOMy anaJiH3y mu c yBepeHHocTbio motjui ycTaHOBHTi* ;\nn 
Hacra KOHTypoB coBpeMeiiHbix MeJiKOJiHCTBeHHbix jiecoB Ha ceBepo-3anaAe 
Khpobckoh oSjiacTH HCxoAHbie Jieca h pa 3 A 0 JibHO noi\a3aTb MejiKOJiHCTBeinibie 
jieca, B03HHKmHe He MecTe TeMHOXBoiranx h Ha MecTe cochobbix JiecoB. 3 to 
6hjio 6bi TpyAHO CAeJiaTb tojibko ho MaTepnajiaM jiecoycTponcTBa — oAHOMy 
H3 ochobhhx KapTorpa(f)HHecKHx hctohhhkob reoSoTanHHecKoii Kapibi, — 




TeM 6oJiee ajih npynHHx MaccnBOB npoH3BOflm>ix MejiKOJincTBeHHHx JiecoB, 
ocoSeHHO mojiorlix, B03HHKnrax nocjie cnjiomHHx npoMHmjieHHHx pySon, 
Korfla He ocTaeTCH hjih hohth He ocTaeTCH ynacTKOB hcxo^hhx JiecoB. 

TaKHM o6pa30M, conocTaBjieHne HecKOJitKHx pa3HOBpeMeHHLix cpeflHeiviac- 
niTaSHLix reoSoTaHHnecKHx napT no3BOJineT 6oJiee oSocHOBaHHO h c npnMeHe- 




Pnc. 4. H 3 MeHeHHH B paCTH- 
TejIBHOM nOKpOBe H CejIbCKOXO- 
3 HHCTBeHHHX 3 @MJIHX Ha CeBepO- 

3anap;e Khpobckoh o6jiacTH 3a 
30 jieT. 


HHe^ KOJIHHeCTBeHHLIX ftaHHHX Cy^HTb 0 AHHaMHKe paCTHTeJIBHOrO HOKpOBa 
3a onpeAeJieHHbin nepnoA BpeMemi. CoBepmeHHo hcho, hto HEnanon flpyron 
MeTOA, npoMe napTorpa(|)HqecKoro, He no 3 BOJineT nojiywrb TOHHbie jjaHHHe 
o npocTpaHCTBeHHon Bbipa>KeHHOCTH ^HHaMHnecKHx npon;eccoB h c^eJiaTb no 
HHM BLIBO^bl. 

Mh ocTaHOBHJincb TOJibKO Ha aHTponoreHHOH AnnaMHKe, Tan nan 3a otho- 
CHTejibHO Majibin npoMe>KyTOK BpeMeHH (1—3 ftecHTHJieTHH) ecTecTBeHHHe 
CMeHH na Sojibmon nJioin;a,n;n, flocTaTOHHon rjik KapTnpoBaHHH b cpe^HeM Mac- 
niTaSe, npoHBHTbcn He moimih. 
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II. H. J(opo(|)eeB 

K CHCTEMATHKE HCKOIIAEMMX HAflJi; nOftPOflA 
CAULINIA (WILLD.) ASCHERS. 

C 2 pncyiiKaMH h 2 Ta6jiHAaMH pncyHKOB 

P. I. D O R O P E E V. ON THE TAXONOMY OF FOSSIL NAIADS 
OF THE SUBGENUS CAULINIA (WILLD.) ASCHERS. 

M0p$0JI0rHHGCKH II aHaTOMHHGCKH HCCJI6AOBaHLI CGMGHa NdjdS H3 OTJIOJKGHHH U 
AGHa, MHHAeJiB-pncca h pncc-BiopMa CGGP. OnncaHO hhtb hobmx bhaob h oAHa pa3HC 
HOCTB. KpaTKO paCCMOTpGHa HCTOpHH HaHA- yCTaHOBJIGHO, HTO B CpGAHHX IHHpOTaX 
pOHbl H Cn6HpH HOCJIGAOBaTGJIBHO HOHBJIHJIHCB, a 3aT6M BBIMHpaJIH pa3HBI6 BHABI, o6l 
hhgmmg b rpynnu c xapaKTGpHoii Mop(j)OJiorneH h aHaTOMHGH cgmhh. Gmghbi nponcxo, 
CpaBHHTGJIBHO 6lJCTpO, Aa>KG 3a KOpOTKOG HGTBGpTHHHOG BpGMH. M3MGHGHHH MOp(j)OJIO] 
CKHX H aHaTOMHHGCKHX CTpyKTyp 6bUIH HGpaBHOMGpHBIMH, aHaTOMHHGCKHG — 6oJieG 
COpBaTHBHBI. 

Poa Najas L. aojihtch CHCTeMaTHKaMH (Rendle, 1901) Ha A®a hoap 
IIoapoa Najas L. (Asa BHAa) — pacTeHHH othochtojilho SojiLmne, A®y; 
HHe; Me>KAoy3JiHH h hhjkhhh CTopoHa jmcTteB c nranaMH; ceMeHa Kpyii 
(4 — 6 mm), yAJiHHeHHo-ajuiHHTHHecKHe, KO>Kypa TOJicTaa, TKam> pHXJiaa 
AH(j)(j)epeHAHpOBaHHaH Ha cjioh. IIoapoa Caulinia (Willd.) Aschers. (oi 
40 bhaob) — pacTeHHH Mejinne, oahoaomhhc; Me>KAoy3JiHH h jihctlh ro; 
ceMeHa MeJinne (2—3 mm), y3Kne, Konsypa TOHKaa, TKaHt aeTKO ah$$o 
A npoBaHa Ha A®a cjioh. Ilpn 6 ojilihom cxoACTBe CTeSjien h jihctlcb Bcex i 
ceMeHa h cnepMOAepMa Najas h Caulinia pa3JiHHaiOTCH pe3KO. BnojiHe 
MocTOHTejiBHHH poA Caulinia Willd. 6 hji 3anpHT CHCTeMaTHKaMH 6e3 ao 

TOHHHX OCHOBaHHH. 

TeojiorHHecKaH hctophh HaaA cpaBHHTeJitHO KopoTKaa. B eBponeni 
h ch 6 hpckhx $jiopax ohh H 3 BecTHH tojibko ot MnoijeHa. yna 3 aHHH Ha & 
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EpeBHne HaxoAKH ocHOBaHH Ha coMHHTeJitHOM MaTepnajie hjih npocTo onin- 
6 ohhh. PaHtine nocJieAOBaTeJibHHMH rpynnaMH, aobojibho neTKo CMeHHBniHMH 
oAHa Apyryio, noHBJinioTCH npeACTaBHTejm noApoAa Caulinia. IlepBafl rpynna 
xapaKTepH 3 yeTca mcjikhmh, npoAOJiroBaTHMH ceMeHaMH c KpynHHMH KBaA- 
parabiMH KJieTKaMH-HHeHKaMH n CBoeo 6 pa 3 Hon cnepMOAepMon: oAHopnAHan 
annAepMa H 3 HeoAHHanoBOH bcjihhhhh h <$opMH KJieTOK c MonjHbiMH BTopnn- 
HHMH oSoJIOHKaMH (pHC. 1, 1 — 3). B CpeAHeM, B 03 M 02 KH 0 , H HH>KHeM MHOIjeHB 
ohh em;e peAKH, ocTaTKH cahhhhhh, noaTOMy onpeAejieHHH poAOBbie. HaxoAKH 
npHyponeHH k cpeAHefi nojioce h lory 'EBponn, cpeAHHM nrapoTaM 3 anaAHon 
CnSapn, ho H3BecTHbi ohh h Ha caMOM ceBepe HnyraH. B BepXHeM MHoijeHe oc¬ 
TaTKH BCTpenaioTCfl name h 6oJiee MaccoBH. IIo hhm onncaHH N. irtyshensis 
Dorof. h N. reticulata Dorof. H3 3 anaAHOH CnSnpH (,ZJopo<|)eeB, 1963), N. maeo- 
tica Dorof. H3 Maoraca OAeccbi (,H,opo<|)eeB, 1969); eAHHHHHHe ceMeHa Tanoro me 
b oSmeM rana o6Hapy>KeHbi h b capMaTe Poctobckoh oSjiacTH (^opo^eeB, 
1959). HecKOJibKo bhaob 3 toh rpynnbi coxpaHneTCH h b njraoijeHe, rjiaBHHM 
o6pa30M b EBpone. Ohh onpeAeJiHJincb nan N. foveolata A. Br. H3 TaTapnn h 
B opoHe>KCKOH oSjiacTH (^opo(|)eeB, 1956; Hhkhthh, 1957), a H3 njraoijeHa 
^OHa onncaHa N. pliocenica Dorof. (^opo$eeB, 1966). K otoh >Ke rpynne ot- 
hochtch CBoeo6pa3Han N. bashkirica Dorof. (^opo$eeB, 1965), o6Hapy>KeH- 
Haa TaK>Ke h b nJiHoijeHe JlnneAKon oSjiacTH. B coBpeMeHHOH <|)jiope 6jiH3Kne 
bhah pacnpocTpaHeHH npeHMymecTBemio b Tpounnax h cySTponnKax, Jinnib 
HeMHorne bhabi 3axoAHT Ha ceBep ao iora CpeAHen A3 hh h CpeAH3eMHOMopbH 
(N. graminea Del.) h iora IIpHMopbH (N. foveolata A. Br.). OnncbiBaeMaa HH>Ke 
N. oxysperma Dorof. CBH3HBaeT aTy rpynny co cjieAyiomeH. CnepMOAepMa 
aToro BHAa (pnc. 1, 4, 5) b o6meM Tnne em;e Kan y nepBon rpynnH, a CTpoeHne 
BHemneH noBepxHOCTH ceMHH c y 3 KHMH aobojibho ajihhhhmh KjieTKaMH 6ojiee 
OTBeaaeT npH3HanaM cjieAyiomeH rpynnn. 

B iijiHOAeHe EBponn, bo3mo>kho, MecTaMH it b 3anaAHoii CnGnpn, mnpoKo 
pacnpocTpaHeHa Apyran rpynna bhaob, oSTbeAniiaeMan bhaom N. lanceolata C. 
et E. M. Reid (Ta6ji. II, 3 , 4 , cm. BKJieHKy b KOHii;e HOMepa), oneHb 6jiH3Kaa 
k coBpeMeHHOH N. tenuissima A. Br. (Ta6ji. II, 2). OnncaHo nerape BHAa, ho 
rpynna xopomo He H3ynajiacb, noaTOMy hhcjio hx, bo3mojkho, 6oJibme. rpynna 
b n;ejiOM 6oJiee MOJioAan. CeMeHa hx MeJiKne, y3Kne, Konsypa TOHKan, KJieTKH 
noBepxHOCTH npnMoyrojibHHe, peAKo h 4—6-yrojiHbie, ho BbiTHHyTHe ao npo- 
AOJiroBaTbix, annAepMa H3 ab yx phaob paBHOBejiHKHX 5-yrojibHHx KJieTOK 
(pnc. 1, 5), OTJiHHHan ot oahophahoh annAepMH npeAHAymen rpynnH, 6jiH3Ka 
k coBpeMeHHOH N. tenuissima (pnc. 1, 8). Y>Ke k KOHijy njiHoijeHa rpynna 
CHJibiio MeHneTCH, CTapbie bhabi Hcne3aiOT, hohbjihiotch HOBHe, apeaji 3aMeTHO 
C0Kpam;aeTCH aa cneT yTpaTH iojkhhx py6e>KeH, ho hhxoakh enje HepeAKH 
b oTjio>KeHHHX MHHAeJib-pHeca, nacTHHHo h pncc-BiopMa c (|)jiopaMH jiecHoro 
rana. MccjieAOBaHHH noKa3HBaioT, hto b nJiencTOAene 6 hjih BHMepmne bhah, 
jihhib 6jiH3KHe k N. tenuissima. K HacTonmeMy BpeMenn ot Been rpynnH b EB¬ 
pone coxpaHHJiHCb N. tenuissima , y me coBceM peAKo BCTpenaiomancH Ha lore 
Ohhjihhahh, 6jih3 BbiSopra h JleHHHrpaAa (JIhchh Hoc, JIaxTa), b KajiHHHH- 
ckoh h Pn3aHCKOH oSjiacTHX, a b npnaTJiaHTHHecKHx mTaTax CeBepHOH Amc- 
pHKH — N. gracillima A. Br. JJjih coBpeMeHHOH <J)jiopH JJaJibHero BocTona 
TaK>Ke npHBOAHTca N. tenuissima , ho TaM hoa 3thm Ha3BaHneM CKpHBaioTCH 
ABa BHAa: oahh H3 hhx 6jih3Khh k nJinoijeHOBOH N. sukaezevii Dorof., H3- 
BecTHOH H3 3anaAHOH Ch6hph, EamKnpnH, Poctobckoh h ToMejibCKon o6jia- 
CTen (^opo(|)eeB, 1966), a APyron — 6 jih3khh k eBponencKon N. tenuissima , 
ho, no-BHAHMOMy, ne coBceM To>KAecTBeHHHH en. 

B caMOM KOHAe njiHon;eHa eme peAKo (AHrjinn, EejiopyccHH, 3 anaAHan 
Ch6hpb) noHBjmeTcn oneHb CBoeo6pa3Han N. minor All. c y3KHMH, nonepeK 
opneHTHpoBaHHbiMH KjieTKaMH noBepxHOCTH ceMHH. OHa npoxoAHT nepe 3 
Been njieiiCTOAeH h HHHe coxpaHneTCH eme aobojibho nmpoKo ot cpeAHen 
nojiocbi EBponn h J^ajibHero BocTOKa ao TponnnecKOH A3 hh h A(|>phkh. 

Tpynna N. flexilis (Willd.) Rostk. et Schmidt, kotopoh rjiaBHHM o6pa30M 
nocBHin;eHa HacTonman paSoTa, noHBJineTCH b njiencTOAeHe. B MHHAeJib-pncce 
OHa npeACTaBJieHa N. bogoljubovii Sukacz. h N. goretskyi Dorof. CnepMOAepMa 
3thx bhaob Toro >Ke b oSiAeM njiaHa CTpoeHHH, hto h y njiHon;eHOBHx bhaob 
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Phc. 1. CnepMOflepMa Najas. (YBeji. 120). 

1 — N. irtyshensis Dorof., c. HepHOJiynBe Ha HpTBime OmckoA o(5ji., MHOijeH; 2 , S '— N. plio- 
cenica Dorof., MaTaHOB Can Ha floHy PoctobckoA o6ji., njiHoneH; 4, 5 — N. oxysperma Do¬ 
rof. sp. n., r. TpH3H JlHneijKofi o6ji., njiHOijeH; 6 — N. bogoljubovii Sukacz.; 7 — N. bo£o- 
Ijubovii Sukacz. var. exilis Dorof. var. n., r. HeKajiHH Ha One TyjiBCKoft o6ji., MHHnejiB-pucc; 
8 — N. tenuissima A. Br., coBpeMeHHan; 9 — N. lanceolata C. et E. M. Reid, nep. XojiMfen 
Ha Anenpe ToMeJiBCKOfl ooji., njiHoneH; JO — N. goretshyi Dorof. sp. n., nep. IIpuHeMaHCKoe 
rpoHHeHCKofi o6ji., MHHnejiB-pncc. 


bhaob KJieTKH 4 -yrojibHHe, npo^ojiroBaTHe. Tojilko y N . sukaczevii KJteT] 
4 —6-yrojiBHHe, ho BLiTHHyTtie ao npoAOJiroBarax, h b ocTajiLHOM 3 Tot b 
HMeeT enje BnojiHe JiaHReoJiaTHHH o6jihk. CeMeHa N . bogoljubovii em,e Ma, 
noxo>KH Ha ceMeHa N. flexilis, h B. H. CynaneB ( 1958 ) He cjiynairao cp&BH 
BaeT 3T0T bha c N. tenuissima , chhtbh nocjieAHHH hpoh3boahhm ot N. bo£ 
Ifubovii, c neM Hejib3H corjiacnTbcn. Ot njinon;eHOBOH N. lanceolata k one 
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6jih3K0h k Hen coBpeMeHHOH N. tenuissima HfleT coBepmeHHO oco6aa jihhhh 
pa3BHTHH, $HKCHpyeMaH phaom nepexoAHBix $opM, h N. bogoljubovii k hhm 
y>Ke HHKaKoro OTHomeHHH He HMeeT. G N. bogoljubovii , a bo3mojkho em;e paHee, 
c N. sukaczevii , HanmiaeTCH oco6hh pnA nocTeneHHO MeHHiomHxcH $opM, 
CBH 3 HBaiomHH rpynny N. lanceolata c N. flexilis. 

Yme b jihxbhhckoh $Jiope BMecTe c thhhhhoh N. bogoljubovii npeACTaB- 
JieHa ee pa3HOBHAHOCTB — var. exilis Dorof. IIocjieflHHH Mop$ojiornHecKH h 
aHaTOMHHecKH oneHb 6jiH3Ka k N. goretskyi. JJjih cnepMOflepMH nocjieAHeH 
(pnc. 1, 10) xapaKTepHO 3aMeTHoe yMeHtmeHne bhcoth HHnmero pnAa 3hh- 





Phc. 2. CnepMOflepMa Najas. (YBeji. 120). 

I — N. leonidii Dorof. sp. n.; 2 — N. nemenensis Dorof. sp. n.; 3 — N. pseudo flexilis Dorof. 
sp. n.; 4 — N. flexilis (Willd.) Rostk. et Schmidt; l—3 — jjep. CaMOCTpejibHHKH Ha HeMaHe 
rpoflHeHCKOtt oSji., pncc-BiopM; 4 — COBpeMeHHaH. 


AepMH. y 6ojiee ho3Ahhx phcc-biopmckhx bhaob hh>khhh pnfl ann^epMH pe^y- 
iptpyeTCH em;e 6oJiee, a y coBpeMeHHOH N. flexilis ann^epMa npaKTHnecKH y>Ke 
OAHopn^Han, (pnc. 2, 4). K MHHAejiB-pHCCKOH N. goretskyi oneHt 6jiH3Ka 
pncc-BiopMCKaH N. leonidii Dorof. Ot N. goretskyi h N. leonidii 6oJiee pe3Ko 
Mop$ojiorHHecKH h aHaTOMHnecKH oTJiHHaiOTCH pncc-BiopMCKHe bhah N. ne¬ 
menensis Dorof. h N. pseudoflexilis Dorof. CpeAH coBpeMeHHHx ceMHH N. fle¬ 
xilis MO>KHO HaHTH BHeHIHe OHeHB CXOAHBie C HX CeMeHaMH, H He yAHBHTeJIBHO, 
hto 3 th HCKonaeMHe ceMeHa paHee othochjihcb k coBpeMeHHOMy BHAy. Ho hc- 
KonaeMbie KaKHMH-To a^tbjihmh Mop^ojiornn Bee >Ke oTJiHHaioTCH ot coBpe- 
MeHHBix, a nx cnepMOAepMa enje 6ojiee A^JieKa ot coBpeMeHHOH. 

HaxoAKH npeAKOBHx $opM N. flexilis h3bccthh h b 3anaAHOH CnSapn. 
Tan, II. A. Hhkhthh (1940 : 21) hphboaht H3 paHHeneTBepTHHHHx otjio- 
>K6hhh p. 06h ceMeHa, KOTopwe oh oraec k pa3H0BHAH0CTH N. flexilis var. 
Hhkhthh 3aMeTHJi caMoe rjiaBHoe, — hto 3Ta pa3H0BHAH0CTB cBH 3 HBaeT hjiho- 
AeHOBHH bha N. lanceolata c cospeMeHHOH N. flexilis . npoijecc CTaHOBJieHHH 
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coBpeMeHHon N. flexilis H3 njinoijeHOBoro Bn,n;a rana N. lanceolata meji oaho- 
BpeMeHHo b EBpone h CnSnpH. 

CoBpeMeHHan N. flexilis pacnpocTpaHeHa He oneHb ninpono b EBpone, 
rjiaBHHM o 6 pa 30 M Ha ceBepo- 3 anaAe, a TamKe b 3 ana^HOH Ch6hph (HapHM) 
H B CeBepHOH AMepHKe. BhA HeOAHOpOAHHH, C HeCKOJILKHMH pa 3 HOBHAHOCTHMH 
h H 3 yneH eme oneHb hjioxo. 

HacToan^ne HanAH, t. e. npeACTaBHTejra noApoAa Najas L., hohbjihiotch 
b caMOM KOHD;e MHoi^eHa. H3BecTHH ABe HaxoAKH ( 3 anaAHaa Cn6npb, Ilpn- 
a 30 Bte), ocTaTKH eAHHHHHH. B oTjiojKeHHHX we HJiHon;eHa Ebpohh 3 Ta rpynna 
HOBceMecTHa h MaccoBa. HcKonaeMHe ceMeHa xoporno pa3AeJinioTCH Ha npeA- 
KOBHe rpynnH, HaMeHaionpte jihhhh pa3BHTHH N. marina L., npnypoHeHHon 
K TeppHTOpHHM, CBH 3 aHHHM C MOpCKHMH SaCCeHHaMH HJIH 3 aCOJieHHHMH BO- 
AoeMaMH b 3 acynuiHBHx panoHax, h N . major All., 6 ojiee xapaKTepHofi a^h 
oSjiacTen jiecHHx, yAajieHHHx ot mopckhx no6epe>KHH. B njieHCTon,eHe npeA- 
CTaBHTeJin o6enx jihhhh 6hjih nrapoKO pacnpocTpaHeHH h oShjibhh no oc- 
TaTKaM, KOTOpHe HO MOp$OJIOrHH H aHaTOMHH OHeHL 6 JIH 3 KH K COBpeMeHHHM, 
XOTH H OHH 3 aCJiy>KHBaiOT THjaTeJIBHHX HCCJieAOBaHHH. 

B 3 aKJIIOHeHHe OTMeTHM, HTO CMeHH (|)OpM B pa 3 BHTHH HaflA nponCXOAHJIH 
AOBOJILHO 6tICTpO, BOnpeKH yCTaHOBHBHIHMCH HpeACTaBJieHHHM 06 HCKJIIOHH- 
TeJILHOH KOHCepBaTHBHOCTH BOAHHX paCTeHHH. B BepXHeM MHOn,eHe, HHJKHeM— 
cpeAHeM njiHon;eHe, BepXHeM njraoijeHe, MHHAejit-pncce h pncc-BiopMe npeA- 
CTaBJieHH He tojilko pa 3 HHe bhah, ho HHorAa h pa 3 HHe nx rpynnH. H3MeHe- 
HHH MOp(|)OJIOrHHeCKHX H aHaTOMHHeCKHX CTpyKTyp nponCXOAHJIH HepaBHO- 
MepHO, aHaTOMHnecKHe H 3 MeHeHHH BcerAa HecKOJibno 3 aAep>KHBajmcb. 

TAe h KorAa bo3hhkjih HanAH, mli He 3HaeM. Ho y>Ke b MnoijeHe ohh ninpono 
pacnpocTpaHeHH h pe 3 Ko An$$epeHi];HpoBaHH Ha ABa noApoAa, no 3 TOMy Ha- 
najio nx HecoMHeHHO yxoAHT b 6ojiee rjiySonne cjioh. OTcyTCTBne HanA b ojih- 
roijeHe cpeAHnx nrapoT, rAe MHoro APyrnx boahhx paCTeHHH, CBHAeTejibCT- 
ByeT o 6ojiee cnpoMHon nx ponn b pacraTeJibHOCTH BOAoeMOB Toro BpeMeHH. 
Ho bo 3 mo}kho, hto b najieoreHe hbhah y>ne cymecTBOBajra h Aa>Ke npon,BeTajiH 
rAe-To ceBepHee, Tan nan b oto BpeMH AocTynHHe ajih hx ofinTaHnn MecTa 6 hjih 
H B BHCOKHX HIHpOTaX BHJIOTb AO HOJIIOCa, H y>Ke OTTyAa XapaKTepHLIMH AJIH 
KajKAoro Bena rpynnaMH ohh oTCTynajm Ha lor BMecTe c noTOKaMH apKTOTpe- 
THHHOH $JIOpbI. KoHeHHO, HSHAH MOrJIH B 03 HHKHyTb H B TpOHHKaX, TAe H B Ha- 
CTonmee BpeMH hx Sojibnie Bcero. B najieoreHe 30 Ha TponnnecKOH <$JiopH.6HJia 
HaMHoro 6oJiee mnpoKOH, ho b cocTaBe 3 on;eHOBHx, hohth TponnnecKHX $Jiop 
Ebpohh h b 6jih3khx k hhm 6o;iee ho3Ahhx $Jiopax ojinroijeHa nanA HeT. BoJiee 
Toro, HanA HeT h b oJinroijeHOBHX TenJioyMepeHHHx no cocTaBy c^nopax 
3 anaAHon Cn6npn. B 6ojiee me yMepeHHHx eBponeHCKo-cnSnpcKHX (Jnopax 
MHon;eHa ohh noHBHJincb, CHanaJia Caulinia , Hbme 6oJiee xapaKTepHHe aJih 
T pOHHKOB H CySTpOHHKOB. H MOJKeT 6HTb, HTO, B 03 HHKHyB 3 aAOJirO AO MHO- 

n;eHa rAe-To b bhcokhx nmpoTax, pa 3 HHe rpynnH HanA b cocTaBe pa 3 Jimnibix 
rpynn apKTOTpeTHHHOH $Jiopbi nponurn nepe 3 cpeAHHe nmpoTbi, a 3 aTeM npo- 
HHKJIH H B TpOHHKH, TAe HaHIJIH OHTHMaJIbHHe RJIH Ce6n yCJIOBHH. #0 TpOHHKOB 
npoHHKJin JiHmb npeACTaBHTeJin nepBon rpynnH Caulinia . Hx AOpHBaTH 3a- 
AepjKajincb ao HacTonmero BpeMeHH n ceBepHee, b 6 jih 3 KOh k TpeTHHHOH 06- 
CTaHOBKe npHMOpbH, H B CpeAH 3 eMbe, K Cnen;H(|)HHHHM yCJIOBHHM KOTOpHX 
ohh HanajiH roTOBHTbcn eme b capMaTe npna 30 BbH, ynpaHHH h Ka3axcTaHa. 
BTopan rpynna HanA rana N. lanceolata , b njinoijeHe pacnpocTpaHemiaH 
Ao lora Ebpohh, b tpohhkh h cySTponnKH, bo 3 mojkho, Boo6m;e He npoHHKaJia. 
HanpoTHB, k njieHCTon;eHy OHa 3 aMeTHO conparajia apeaji 3 a cneT ero iojkhmx 
nacTen h Hbme coxpaHHJiacb b npnMopbe, npnSaJiTHKe h npnaTJiaHTHnecKOH 
AMepnKe. 

Cxoahhm o6pa30M b HacTonmee BpeMH paccejieH poA Myrica : A fi o ceKn,HH 
b TponHKax h cySTponnKax A3hh, A$phkh h AMepHKH, nacTb bhaob 3axoAHT 
b CpeAH3eMHOMopbe h b yMepeHHHe oSjiacTH AMepnKH, rpynna Gale — Ha 
flaJibHeM BocTone, KaHaAe, AjincKe h b aTJiaHTnnecKOH EBpone. B oTHHnne 
ot Najas HHHe ro^HHe ceKn;HH Myrica 6hjih mnpoKo pacnpocTpaHeHH b najieo¬ 
reHe Ebpohh h coxpaHHJincb TaM ao KOHn;a MHon,eHa. Tpynna Gale nsBecraa 
Ha ceBepe HnyraH c 3on;eHa ao KOHn;a MHon;eHa, b Mnon;eHe h njinoAeHe EBponn. 
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TponnaecKoe nponcxo>KAeHHe po^a Myrica b ijeaoM ohchb BepoHTHo; ho rpynna 
Gale o6oco6nJiacb ot TponnaecKHx npeACTaBHTeaeH ein;e ao aorjena, bo3mo>kho 
A aase OTonuia ot nanax-To hcxoahhx ajih Tex h Apyrnx $opM, a oKOHaaTeabHO 
0(j)0pMHJiaCb B yCJIOBHHX npHMOpCKOrO KJIHMaTa BHCOKHX mnpOT. McXOAHHe 
<$opMbi HanA TaK/Ke motjih 6htl TponnaecKHMH no nponcxo>KAeHHio, xoth 3to 
A onymenne hhtom He HOATBepasAaeTca, ho no npanHen Mepe H03AHeTpeTHHHaa 
HCTopnn Bnojme 0(|>opMJieHHHX HanA npoTenajia b cpeAHnx n bhcokhx mnpoTax. 
M oneHb BepoHTHo, hto paccMaTpnBaeMHe HaMH rpynnbi Kayamran, nocaeAo- 
BaTejibiio CMeHHBinne OAHa Apyryio b cpeAHnx mnpoTax EBponti n CnSapn, 
TaKH<e nocjieAOBaTeJibHo $opMnpoBajmcb b bhcokhx mnpoTax, npnaeM no3A- 
HHe H3 hhx — naHoijeHOBHe h neTBepTHHHHe — HHKorAa b TponnKax n cy6- 
TponnKax He 6 hjih. 


Najas oxysperma Dorof. sp. n. 

Ta6ji. II, 14—17 (cm. BKaenKy); pnc. 1, 4, 5 

F o ji o t h n - r. TpH3H JInnen;KOH oSaacTn, ckb. 626, tji. 24.5 — 26.3, 
njiHcnjen, EHH — JNfi 485-1, Ta6ji. II, 16. 

CeMeHa 2.5—3.2x0.5—0.75 mm, y3KHe, ajihhhhc, caSaeBHAHo corHyrae. 
OcHOBaime cyaseHo h cjierna o6oco6jieHo b KopoTKyio Ho>KKy. Bepxynrca 3a- 
ocTpeHa h chjibho oTTHHyTa, no 6onaM mnnoBaTaa. IIoBepxHocTb TeMHo-ce- 
paa, TycKao-SaecTamaa. Kjictkh — aaeHKH, npaMoyroabHHe, ajihhhhc (nra- 
pima b 2 — 4 pa3a h 6oJiee Kopoae ajihhh), ctchkh kjictok tohkhc, MecTaMH 
BHCOKne, rpeSHHHx ocTpoBarae, cthkh yToameHbi, oco6emio y BepxymKH, rAe 
ouh BHAaiOTcn KopoTKHMH mHnaMH. Koasypa TOHKan. Ha nonepenHOM cpe3e 
BHAHa oAHOCJiOHHan 3HHAepMa, KJieTKH 3-yroJibHHe, HH3Kne, HHorAa 6ojiee 
KpynHHe, nojiynpyrjiHe, ctchkh yToamema: chjibho, hojiocth HeSoabinne, 
aacTo C/KaTHe ao hojihoh o6aHTepan;HH. Btopoh cjioh — napeHXHMa, o6pa30- 
BaHHaH HeCKOJIbKHMH pHAaMH HJIHTHaTHX KJICTOK, CHJIBHO C>KaTHX H CHJiaB- 
JieHHHx b OAHopoAHyio JieHTy tcmhoto ijBeTa, MecTaMH oTAeaaiomyio y3KHe 
jieHTOHKH, cooTBeTCTByiomne pnAaM, y>ne 6e3 pa3anaHMHx kjictok. 

OneHb CBoeo6pa3HHH bha. IIo BHemHeMy BHAy ccmhh oh c6an>KaeTca 
c rpynnoH njiHon;eHOBHx bhaob, oSbeAHHaeMHx N. lanceolata, pe3KO otjih- 
aaacb ot Bcex bhaob npoAoaroBaTOH $opMOH, octpoh h chjibho oTTHHyTOH 
BepxymKOH, ajihhhhmh npaMoyroJibHHMH KJieTKaMH noBepxHocTH, tohkoh 
KOH typoH. AHaTOMHnecKH H<e no oahocjiohhoh annAepMe, kjictkh KOTopon 
pa3H0H BeJiHHHHH h $opMH, ohhcbib aeMHH bha c6an>KaeTca c nepBOH rpyn- 
hoh bhaob noApoAa Caulinia — N . irtyshensis , N. reticulata , N. pliocenica 
(pnc. 1, 1—3). 


Najas bogoljubovii Sukacz. 

Ta6a. I, 1—3 (cm. BKJieHKy); pnc. 1, 6 

1958. CyKaneB, 0 bha ax poAa Najas H3 otjiokchhh jihxbhhckoto mokjioa- 
hhkobbh, CTp. 239—241, pnc. 1—4. 

CeMeHa 1.95—2.6 X0.75—0.95 mm, npoAOJiroBaTHe, tojicthc, He ohchb 
npaBHJiBHBie. HanSoabinaa mnpHHa b cepeAHHe hjih b BepxHen nojioBHHe. 
BepxyinKa njiaBHO hjih pe3Ko cyjKaeTca, KOHen; ee Tynon. OcHOBaHHe njiaBHo 
cyn^eHo. noBepxHOCTb KopHHHeBan ao moKOJiaAHOH, TycKao-6aecTamaa, poB- 
Han, noHTH 6e3 aaeeK. KaeTKH MeJiKne, H3oAnaMeTpHHHHe hjih BHTHHyTHe 
Ao npoAOJiroBaTHx, ho 4 —6-yroJibHHe. Koasypa TOJiCTaa, KpenKaa. BepxHHH 
H HH>KHHH pHAH 3HHAepMH Ha cpe3ax HOHTH paBHH HO BHCOTe. Kjictkh 
5-yrojibHHe, bhcokhc, npaBHJibHHe, aobojibho hoctohhhhc, ctchkh chjibho yToa¬ 
meHbi, nopH CKB03HBie, npOXOAHH^He aepe3 ABO CTCHKH COCeAHHX KJICTOK H CTH- 
THBaiOmHe BTOpHHHBie OSOJIOHKH, 0TH6r0 OHH CTaJIH HCTKOBHAHHMH. B HH 2 K- 
hcm: paAy KaeTKH HecKoabKo Meabae, BTopHHHBie oSoaoaKH 3Aecb TOHbme, 
nopjM caa6ee CTarnBaiOT BTopHHHBie oSoaoaKH h hctkobhahhh pncyHOK Ha 
hhx He BcerAa o6pa3yeTca. 

B nepBoonHcaHHH BHAa AaHBi ToabKO pncyHKH, no3TOMy noHaTb 3tot bha 
TpyAHo, a KoaaeKAHio B. H. CyKaaeBa MHe TaK h He yAaaocb OTHCKaTb. 
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Ho b 1970 r. h 6liji na jihxbhhckom o 6 na>KeHHH c rpynnon 6 e:iopyccKHx reo- 
jioroB (r. H. TopenKHH, JI. H. Bo3HHnyK) n CTy^enTOB BejiopyccKoro yHn- 
BepcHTeTa (M. A. BajibHHK, H. H. ropAen, A. A. 3axapbim, A. O. CaHbKo), 

KOTOpLie BbIKOnaJIH OrpOMHBIH niyp({), BCKpHBHIHH TOJim,y Me/KJieAHHKOBHX OT- 
jio>KeHHH, a MOJioABie najieoKapnojiorn (O. 10. BejinnKeBHH h T. B. HKy6oB- 
CKan) b TeneHne 10 a Hen oTMUBajin pacTHTeJibHbie ocTaTKH. B pe3y.abTaTe 
6buia coSpaHa SoJibinan KOJiJieKijHH njioAOB n ceMHii, b kotopoh npe^CTaBjieHbi 
Bee HaHflH, cpe^n iihx h N. bogoljubovii. CyKaneB npnBOAHT a*kh jihxbhhckoh 
(jjJIOpH H N. flexilis, KOTOpOH B ^eHCTBHTeJIbHOCTH tbm HeT, KaK HeT ee H B flpy- 
rnx MHHflejib-pnccKHX (j>jiopax PyccKOH paBHHHbi. Bmocto Hee b jihxbhhckoh 
KOJiJieKii;HH npeACTaBJieHa ein;e OAHa HaHAa, oneHb 6jiH3Kan k N. bogoljubovii 
h b caMHx o6ih;hx nepTax cxoAHan cN.flexilis, HOBAencTBHTejibHOCTH oTjiHHaio- 
mancH ot toh h Apyroii h HH>Ke onncbiBaeMan nan pa3H0BnAH0CTb — var. 
exilis. 3a ran N. bogoljubovii mm 6yA©M npHHHMaTb 3K3eMnjiHpbi jihxbhhckoh 
KOJiJieKia;HH, H3o6pa>KeHHbie na Ta6ji. I, 1-3 (h3 hhx rojioTHH — $Hr. 2). 
PncyHKH ceMHH b pa6oTe CyKaneBa (1958, pnc. 1, 2) Bnojme cxopn c nauiHMH: 
Ta >Ke HenpaBHJibHOCTb o6iu,ero KOHTypa ceMHH, caSjieBnAHan hx corHyTocTb, 
cjierna SyjiaBOBnAHO pacuiHpeHHaH $opMa HeKOTopbix. KjieTKH noBepxnocTH 
cpaBHHTejibHO MejiKHe, baojib BbiTHHyTbie, xoth 5 —6-yroJibHHe. Ha pnc. 3 
b pa6oTe CyKaneBa yrjibi KjieTOK noKa3aHbi crjiansemibiMH, b AeHCTBHTejibiiocra 
KJieTKH MHoroyroJibHbie. Cpe3 Ko>KypH b pa6oTe CynaneBa (1958, pnc. 4) no- 
Ka3an cxeMaTHHHo h He coBceM tohho. JjBe KpaHHne KjieTKH BepxHero pnAa 
anH^epMH H3 Tpex H3o6pa>KeiiHbix oneHb BHTHHyTbi b niHpHHy, Tanne KjieTKH 
pe^Ko mo>kho HaHTH b Macce cpe30B. Tnny BH^a 6oJiee oTBenaeT cpeAHHH, bbi- 
coKan KJieTKa BepxHero pn^a. CKB03iibie nopbi Ha stom pncyHKe noKa3aHH, ho 
neTKOBHAHHx nepeTH>KeK btophhhhx oSojioneK HeT. CnepMo^epMa Tanoro Tnna 
(5ojiee xapaKTepHa ajih var. exilis h N. goretskyi . 

Najas bogoljubovii Sukacz. var. exilis Dorof. var. n f 
Ta6ji t I, 4 — 6 \ pnc. 1 7 7 

r o ji o t h n — r. HenajiHH (6hbhi. r. JIhxbhh Ha One) TyjibCKOH o 6 jiacra, 
MHHaejib-pncc, BHH — JVs 600-2, Ta 6 ji. I, 5. 

CeMeHa 1.95—2.57 x0.75 — 1.0 mm, npoflOJiroBaTbie, tohkhc. HanSojibmaH 
HinpHHa b cepe^HHe h BepxHen nojioBHHe. BepxyniKa Tynan. OcHOBaHne cy- 
>KeHO, KOHeii; 3aKpyrjieH hjih o6pe3aH. noBepxHocTb KopHHHeBan h cbctjio- 
KopHHHeBan, HHencTan. KjieTKH 4—6-yrojibHbie, BbiTHHyTbie a o npoAOJiroBa- 
thx, cepe^HHEi hx 3anaBmne. Konsypa tohkbh. CnepMo^epMa H 3 MeHHHBan, ot 
4 cxoflHOH c THnHHHOH N. bogoljubovii (5-yroJibHiie, BHCOKne, npaBHJibHHe 
KjieTKH BepxHero pnAa ann^epMU c yMepeHHo yTojimeHHHMH CTeimaMH, ho 
cjiaSHMH nepeTHH\KaMH btophhhhx oSojioneK) ao 3aMeTH0 otjihhhoh (np h- 
MoyroJibHbie, BbiTHHyTbie b mnpHHy KjieTKH BepxHero pn^a, TOHKne BTOpHH- 
Hue o6ojiohkh 6e3 nepeTH/Ken); hh>khhh pnA hjictok anHAepMH Bcer^a HH3KHH, 
KjieTKH ero HeperyjmpHHe, HenpaBHJibHtie, cjierna oBanbHHe, hhcjio hx 
6ojibme, neM b BepxHeM pn^y. 

Ot THnHHHHx ceMHH N. bogoljubovii ceMeHa var. exilis oTjiHnaioTCH 6 ojiee 
TOHKOH KO>KypOH, HeTKHMH HHeHKaMH HOBepXHOCTH, OC 060 H CHepMOAepMOH. 
nepexoA ot thhhhhoh $opMH k pa3H0BHAH0CTH nocTeneHHHH, Te h Apyrne 
npeACTaBJieHH b kb>kaom ropn30HTe jihxbhhckoh tojiiah (thhhhhhx BcerAa 
6 ojibme); KpaHHne $opMH pa3JiHHaioTCH xopomo, ho npoMe>KyTOHHbie npaK- 
THHeCKH pa3A6JIHTb OHeHb TpyAHO. 

Najas goretskyi Dorof. sp. n. 

Ta6ji. I, 7—77; pnc. 1, 10 

r O JI O T H H — npHHeMaHCKOe (6 hBIH. JKHAOBmH3Ha) 6JIH3 I'. rpOAHO,. 

MHHAejib-pncc, BHH — Ns 603-2, Ta 6 ji. I, 10. 

CeMeHa 2.2—2.85 X0.75 — 1.1 mm, yA JiHHeHHo-3 ji JiHHTHHecKHe, cjierKa 
caSjieBHAHO corayTLie. HanSojibinaH mnpHHa b cepeAHHe hjih HHJKe ee. Bep- 
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xynraa cyjKeHa, KOHen; ee Tynon. OcHOBaime cyjKeHO, HHor^a 3aKpyrjieHo. 
IIoBepxHocTL CBeTjio-KopHHHeBaH, KjieTKH 4—5-, pe>Ke 6-yrojitHHe, H 30 fl,na- 
MeTpnHHHe hjih cjierna BHTHHyTLie ao non™ npHMoyrojiLHHX, npoAOJitHHe 
pHAH aobojilho neTKHe, AHHma KJieTOK 3anaBmne. Ko>Kypa yMepeHHo TOJiCTaa 
h TOHKan. Phah annAepMH Ha cpe3ax HHorAa hohth paBHH no bhcotc, ho name 
HHJKHHH pHA 3aMeTHO HHJKe. B BepXHeM pflAy KJieTKH MaJIO H3MeHHHBLI, 
KpynHLie, 5-yrojitHHe, aobojilho npaBHJiLHue, BHTHHyTH b mnpHHy, CTeHKH 
yMepeHHo yTOJimeHH, hojiocth 6ojibnrae. KjieTKH Hn>KHero pnAa MeHee hocto- 
hhhh, 3-, pease 5-yrojiLHHe, ho nacTo HenpaBHJiLHHe, ctchkh hx yTojimeHH 
hohth Kan b BepXHeM pHAy, hojiocth SojiLinne. 

TnnnHHLie ceMeHa N. bogoljubovii pe 3 Ko oTjranaiOTCH ot ceMHH N. goretskyi. 
IIocjieAHHe Kpymiee, crape, HanSoJibmaH hx mnpnHa b cepeAHHe h hhjkhch 
noJioBHHe (y N. bogoljubovii oHa b cepeAHHe h b BepxHen nojioBHHe), Koasypa 
TOHLme, noBepxHOCTL CBeTJiee, KjieTKH — BcerAa hhchkh, 6 oJiee Kpymme h 
Sjraase k npHMoyrojibHHM, neM y N. bogoljubovii. BepxHHH h hhhshhh phah 
anHAepMH N. goretskyi pa3JiHHaioTCH no BbicoTe 6 ojiee pe 3 Ko, KjieTKH BepxHero 
pnAa 6 ojiee nrapoKne, ctchkh yTOJimeHbi cjiaSee, 6e3 hctkobhahhx nepeTHaseK 
BTopHHHHx oSojioneK. CeMeHa ase N. goretskyi n var. exilis pa 3 JiHnaioTCH xyase: 
y nocjieAHeH ceMeHa HecnoJibKo Mejibne, 6 oJiee y3Kne, cjierna SyjiaBOBHAHo 
pacniHpeHbi b BepxHen nojioBHHe, hhchkh Mejibne, 6 ojiee npoAOJiroBarae. 
CnepMOAepMa hx Tanase 6jiH3Ka, ho y var. exilis Sojibnie ocTaTOHHHx nepT ot 
N. bogoljubovii. 

Ha3BaHne BHAa AaHO b necTb T. H. ropeijKoro, anaAeMHKa ECCP, H3BecT- 
Horo HccjieAOBaTeJin otjiohschhh aHTponoreHa h nepBooTKpHBaTeJin MHoasecTBa 
HJIHOn,eHOBbIX H HeTBepTHHHHX CeMeHHHX (|)JIOp PyCCKOH paBHHHH. 


Najas leonidii Dorof. sp. n. 

Ta 6 ji. I, 12—16; pnc. 2 , 1 

r ojiothh — CaMocTpeJibHHKH Ha HeMaHe TpoAHeHCKOH o 6 jiacra, pncc- 
BiopM, BHH — JV 2 602-4, Ta 6 ji. I, 16. 

CeMeHa 2.45—3.1x0.85—1.2 mm. Han 6 ojibmaH nmpHHa b cepeAHHe hjih 
b BepxHen nojioBHHe. BepxymKa cyaseHa, KOHen; Tynon hjih He oneHb octphh, 
OcHOBaHne HJiaBHO cyaseHo. IloBepxHOCTb CBeTjio-KopnHHeBaH, kjictkh npyn- 
Hbie, H 3 oAnaMeTpnHHLie, 4 —6 -yrojiLHHe, He oneHb npaBHJibHHe. Koasypa 
npeHMymecTBeHHo TOHKan. KjieTKH BepxHero pnAa anHAepMH KpynHHe y 
HinpoKHe, HHorAa eme 5-yroJiLHHe, ho name 4-yrojibHHe, ctchkh yTOJi- 
meHH CJia 6 o, H3 HHX BepxHHH HeCKOJIbKO CHJIbHee, HOJIOCTH SoJIbHine. 
KjieTKH HHJKHero pnAa HH3Kne, HHorAa eme 3-yroJibHbie, ho name oKpyrjio- 
npHMoyroJibHbie, hhcjio hx 6 oJibme, ne m b BepxHeM pnAy, ctchkh yTOJimenbi 
cjia 6 o. 

CeMeHa 3 Toro BHAa oneHb cxoahh c ceMeHaMH N. goretskyi , ho nocjieAHne 
HecKOJibKo Mejibne, 6 ojiee y3Kne, cnjibHee corayTH b och, c 6 ojiee Tynon 
BepxyinKOH, HanSojibmaH hx nmpHHa b cepeAHHe, kjictkh noBepxHOCTH He- 
ckojilko Mejibne n 6 ojiee npoAOJiroBaTHe. CnepMOAepMa sthx bhaob TaKase 
oneHb cxoAHa h otagjibhhc ynacTKH cpe30B npaKTnnecKH TpyAHo otjihhhtl, 
ho TaKiix ynacTKOB Majio. B SojibmeM ase nncjie cjiynaeB CnepMOAepMa 3 thx 
bhaob xopomo pa 3 JiHHaeTcn: y N. goretskyi 06 a pnAa annAepMH o6pa30BaHhi 
AOBOJILHO npaBHJIbHHMH 5-yrOJIbHHMH KJieTKaMH, XOTH HHHSHHH pHA HHJKe; 
y N. leonidii Aaase b BepxHeM pHAy kjictkh name hohth 4-yroJibHHe, c 3 anpyr- 
JieHHHMII AO OBaJIbHHX HOJIOCTHMH, a KJICTKH HHJKHerO pHAa HH3KHe AO COB- 
ceM n.iocKHx, HenpaBHJibHOOBajibHHe, hhcjio hx hohth BcerAa 6 ojibme, ne m 
b BepxHeM pnAy, Hero He 6 HBaeT Ha cpe 3 ax N. goretskyi , BTopnnHoe yTOJim;®" 
HHe cTeHOK 6 ojiee cjiaSoe. 

Ha3BaHne BHAa AaHO b necTb reojiora JI. H. Bo3HHnyKa, KOTopoMy najieo- 
KapnoJiorn CCCP o6fl3aHH c6opoM mhothx HeTBepraHHHx $jiop H3 hhh6 KJiac- 
cHHecKHx pe3pe30B BejiopyccHH. 
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Najas nemenensis Dorof. sp. n. 

Ta6ji. II, 5—8 pnc. 2, 2 

T oJiOTnn — CaMocTpejitHHKH Ha HeMaHe rpoAHeHCKon oGjiacra, pncc- 
BiopM, BMH — N° 602-5, Ta6ji. II, 5 . 

CeMeHa 2.35—2.9x0.7—1.05 mm, TOJicrae. HanSojibmaa mnpnHa b ce¬ 
peAHHe hjih b BepxHeH nojioBHHe. Hhjkhhh noJioBHHa nJiaBHo cyameTca k oc- 
HOBaHHio. BepxymKa cyjKeHa, KOHen, ee Tynon, HHorAa ocTpoBaTtin, ho He 
oTTHHyT h 6 e3 cocijeBnAHoro o6oco6jieHna. IIoBepxHocTB KopnaHeBaa ao rno- 
KOJia#HOH, SjiecTamaa, aeTKo aaencTaa; KJieTKH 4—6-yroJiLHbie, H30AnaMeT- 
pnHHLie hjih cjierna BbiTHHyTbie ao noara npaMoyrojibHbix, cepeAHHbi hx 3anaB- 
mne. Koasypa TOJiCTaa, ynpyraa. KjieTKH BepxHero paAa anHAepMH 6ojibnme, 
BbiTHHyTbie b mnpHHy, HenpaBHJibHHe, 5 —6 -yrojibHbie hjih npoAOJiro- 
BaTo-oBaJibHbie, BepxHHH h 6 oKOBbie ctchkh yTojmmHH chjibho, HHauine cjia6ee, 
hojiocth HeSojibHiHe, oBajibHHe, HenpaBHJibHbie. Btopoh paA annAepMH npeA- 
CTaBJieH He Ha Bcex yaacraax cpe30B, MecTaMH bhk jiHHHBaeTCH , KjieTKH hh3- 
Kne, Koe-rAe eme 3-yrojibHHe, ho name OBajibHHe, coBceM HenpaBHJibHbie, 
CTeHKH hx yTOJimeHbi cjia6o. 

CpeAH coBpeMeHHbix ceMHH N. flexilis BCTpeaaioTca cxoAHLie, ho 6ojiee Meji- 
Kne ceMeHa, c SojieenpyTo cyasaiomeHca BepxymKOH h c 6oJiee mcjikhmh, cjia- 
6ee yrjiySfleHHHMH aaennaMH. AHaTOMnaecKH 3 th bhah Taione 6 jih3kh, ho 
y HCKonaeMoro BHAa hhh^hhh paA annAepMH eme coxpaHaeTca, a y coBpeMeH- 
Horo (pnc. 2, 4) oh name coBceM oTcyTCTByeT; KjieTKH BepxHero paAa y hc~ 
KonaeMoro BHAa Bbnne, hhjkhhh hx npan HHorAa em;e o6pa3yeT yrjiOBaTHB 
BHCTyn bhh 3, CTeHKH KJieTOK yTOJimenn CHJibHee, a y coBpeMeHHoro bha 3 
KjieTKH npHMoyroJibHo-OBajibHHe, 6e3 yrjiOBaToro BHCTyna bhh3. 


Najas pseudoflexilis Dorof. sp. n. 

Ta6ji. II f 9—13; pnc. 2, 3 

r o ji o t h n — CaMocTpejibHHKH Ha HeMaHe TpoAHeHCKOH o6jiacTH, pncc- 
BiopM, EHH — N° 602-6, Tafia. II, 11. 

CeMeria 2.95 —3.55 X0.85 —1.12 mm, BepeTeHOBHAHHe, b och CKonienHbie, 
cjierna cnpyaeHH. HaH6ojibmaH niHpHHa b cepeAHHe hjih BHH3y, pease BBepxy. 
OcHOBaHHe cyaseHO, KOHen; ero 3aKpyrjieH hjih koco o6pe3aH. BepxymKa cy- 
aseHa, aobojibho ocTpaa, aacTo oTTHHyTa b cocn;eBHAHbiH KOHen,. Koasypa toji- 
CTaa, ynpyraa. IIoBepxHOCTb KopnaHeBaa. KjieTKH H30AnaMeTpHHHbie, 
5—6-yrojibHbie, He oaeHb npaBHJibHbie, pacnoJioHseHH b cfiHBaiomHXca npo- 
AOJibHbix pHAax, CTeHKH HH3Kne, cepeAHHbi 3anaBmHe, ofimaa noBepxnocTb 
aaencTaa. Ha cpe3e kjictkh BepxHero paAa annAepMH KpynHbie, BbiTHHyTH 
b mnpHHy hjih 6jih3kh k KBaAparaHM, HHorAa 5-yroJibHHe, ho name hohth 
npaMoyrojibHHe, HenpaBHJibHHe; BepxHaa CTeHKa h Bepxn Sokobhx HiiorAa 
eme chjibho yTOJimeHbi, ho cjia6ee, aeM y N. nemenensis , HHJKHne CTeriKH co 
cJiaSHM yTOJim^HneM. Kjictkh BToporo paAa anHAepMH name 3-yroJibHbie, 
HHorAa Aawe 5-yroJibiibie, pa3HOBeJiHKHe, HenpaBHJibHHe, HH3Kne, MecTaMH 
BHKJIHHHBaiOmHeCa, CO meJieBHAHHMH HpOCBeTaMH HOJIOCTeH, CTeHKH yTOJI- 
manH cjiafio. 

BHemHe ceMeHa 3Toro BHAa oaeHb cxoahh c coBpeMeHHHMH ceMeHaMH 
N. flexilis , ho HCKonaeMHe HecKOJibKo KpynHee, b cepeAHHe CHJibHee pa3AyTH, 
c fiojiee ocTpon h pe3ae ofiocofijiemioH BepxymKon, c 6ojiee KpynHHMH, H30- 
AnaMeTpHHHHMH KJieTKaMH-aaeHKaMH, KOTopHe y coBpeMeHHoro BHAa Mejibae 
H 6oJiee BHTHHyTH BAOJIb AO KOpOTKOnpHMOyrOJIbHHX. AHaTOMHaeCKH 3TH 
bhah pa3JinaaK)Tca enm pe3ae: y onHCHBaeMoro BHAa BTopon paA anHAGpMH 
coxpaHaeTca , y coBpeMeHHoro BHAa oh hohth OTcyTCTByeT; pa3JmaaioTCH ohh 
no ToamHHe h $opMe BTopnaHHx yTOJimeHHH CTeHOK. CeMeHa N. nemenensis 
MeJibae, 6oJiee y3KHe, c Tynon BepxymKon, c 6 oJiee pe3KHMH, aam® 4-yroJib- 
hhmh aaenKaMH. CnepMOAepMa N. pseudoflexilis n N. nemenensis TaKHse 
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cxOflna, ho y N. pseudoflexilis KJieTKn BepxHero pn^a anH^epMH Kpymiee, ot- 
HoCHTeJitHO Bume, HHor^a eme 5-yrojibHHe, CTeHKH yTOJimeHH cjia6ee, hh>k- 
hhh pnA ann^epMH b ijejioM Btime, KJieTKH ero Kpymiee h 6 oJiee npaBHJibHHe. 
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k n t n h II. A. (1957). IIjiHoijeHOBbie n neTBepTHHHbie (j)jiopbi BopoHe>KCKOH oOjiacTH. — 
C y k a h e b B. H. (1958). 0 Bii^ax Najas H3 OTJioJKemiH jinxBHHCKoro MejKJiOAHHKOBBH. 
Bot. >k., 43, 2. — R endle A. B. (1901). Najadaceae. Pflanzenreich, IV, 12. 

BoTaHnnecKHH HHCTHTyT (IIojiyneHO 20 VII 1972) 

hm. B. JI. KoMapoBa 
AKa,n;eMHH HayK CCCP, 

JleHHHrpa^. 


y%K 581.524.44 (470.318)58 

M. C. XoMyTOua 

k Bonpocy o 30 hajibhom thiie 

PACTHTEJIbHOCTH KAJiyjKCKOH OBJIACTH 

M. S. K H O M U T O Y A. ON THE PROBLEM OF ZONAL TYPE OF VEGETATION 
IN KALUGA DISTRICT 

B CTaTbe M. JI. 3ejieHeu;K0H, A. JI. 3ejieHen,Koro, JI. H. KypannHOH 
h JI. A. CepreeBa, onySjiHKOBaimoH b JNs 9 «BoTaiiHHecKoro >KypHaJia» 3 a 
1971 roA, paccMaTpnBaeTCH Bonpoc o 30HajibH0M Tune pacTHTejibHocTH Kajiyns- 

CKOH oSjiaCTH H IO/KHOH rpaHHIlje H0A30HH XBOHHO-mnpOKOJIHCTBeHHHX JieCOB. 

Abtopli yTBep>KflaK)T, hto bch Kajiy>KCKaH oSjiacTb Jie>KHT b no^ 30 He 
XBOHHO-mnpOKOJIHCTBeHHHX JieCOB Ha OCHOBaHHH CJie^yiOmHX ^aHHHX: 1) B o6- 
JiacTH HeT TnnHHHHx cepbix JiecHHx hohb; 2) OHa Haxo^HTCH b npe^ejiax ape- 
ajia ejin; 3) no ^aHHHM cnopoBo-nbnibn;eBoro aHajiH3a y>ne b «JInxBHHCKoe 
Me>KJieAHHKOBoe BpeMH» Ha TeppnTopHH oSjiacTH rocnoACTBOBaJin xbohho- 
inHpoKOJiHCTBeHHbie Jieca. 

AHajiH3npyH ^OKa3aTejibCTBa, npHBeAemiHe aBTopaMH, hh oaho H3 hhx 
Hejib3H npn3HaTb ySeAHTejibHHM. 

1. ^jih H0A30HH nmpoKOJiHCTBeHHHx jiecoB AencTBHTejibHO HanSojiee 
xapaKTepHH cepue JiecHtie hohbh, oAHano H3BecTHo, hto 6jih3 ceBepHHx 
rpaHHii; OHa 3axoAHT h b o6jiacTb pacnpocTpaHeHHH AepH0B0-n0A30JiHCTHX 
HOHB. TpaHHAa Me>KAy H0A30HaMH XBOHHO-IHHpOKOJIHCTBeHHblX H mnpOKO- 
JiHCTBeHHbix JiecoB b npeAeJiax Kajiy>KCKOH oSjiacTH 6bijia noKa3aHa Ha oahoh 
H 3 nepBHX napT pacTHTejibHocTH Pocchh T. H. TaH(|)HJibeBbiM (1902), no3AHee 
Ha KapTe pacTHTejibHocTH eBponencKOH nacTH CCCP (1948) h TeoSoTaHnnecKOH 
napTe CCCP (1954), a Taione b CTaTbe M. II. CojioBbeBOH h M. C. XoMyroBon 
(1969). 

2. Hejib3H corjiacHTbca c noJio>KeHHeM aBTopoB, hto lonuiaH rpaHHija hoa- 
3ohh CMemaHHHX JiecoB onpeAejifleTCHK)>KHOHrpaHHAeH apeajia ejin. Ejib6jiH3 
kdkhoh rpaHnpH CBoero pacnpocTpaHeHHH BHeApneTCH b noA30Hy ihhpokojihct- 
BefiHHx JiecoB, ee MnrpaipiH nponcxoAHT nan ecTecTBeHHbiM nyTeM, Tan h npn 
homoiah aHTponoreHHoro $aKTopa. 06 3tom nncajiii h nnmyT MHorne aBTopu. 
HanoMHio xoth 6bi tojibko HenoTopHe aBTopnTeTHbie BbiCKa3HBaHHH (OjiepoB 
1907-1912; Cnpurmi, 1925; Topahthh, 1922). 



3. CcHJiKa Ha to, hto no flaHHbiM cnopoBO-nbuibu,eBHx aHajiH30B xBoi&HO- 
HiHpoKOJiHCTBeHHwe Jieca rocnoflCTBOBaHH b KanyjKCKOH o6jiacTH b JIhxbhh- 
cKoe Me>Kjie^;HHKOBoe BpeMH, He Mo>KeT cjiy>KHTL apryMeHTOM ajih cy>KAeHHH 
O COBpeMeHHHX 30HaJIBHHX THHaX paCTHTeJIBHOCTH. Co BpeMeHH JIHXBHHCKOrO 
oJiejjeHeHHH, cyAH no a^hhhm cnopoBo-nHJiLAeBHX aHajiH30B, h KJiHMaT, h pac- 
THTeJIBHHH HOKpOB HeOAHOKpaTHO H3MeHHJIHCB. 

4. 3oHaJIBHBIM THHOM paCTHTeJIBHOCTH npHHHTO CHHTaTB paCTHTeJIBHOCTB 
HJianopoB. PaCTHTeJIBHOCTB aojihh h hphaojihhhlix 3aHApoB, HinpoKO npeA~ 
CTaBJieHHan Ha TeppHTopnn Kajiy>KCKOH ofijiacTH, ocoSemio baojib HanSoJiee 
KpynHHx pen — Okh, IIpoTBH, Yrpbi, HHHraero TeneHHH JKh 3 APBi h Apyrnx, 
He MO>KeT CHHTaTBCH 30HaJIBII0H. Il03T0My HpOIjeHTHBie COOTHOHieHHH HJIOma- 
Aen, 3aHHTBix JiecaMH H3 pa3jiHHHBix nopoA b npeAejiax 30HajiBHoro h a30HajiB- 
Horo THHOB paCTHTeJIBHOCTH, BMeCTe B3HTHX, He MOryT HOMOHB B pemeHHH bo- 
npoca o rpaHHijax 3 oh. KcTara, npoijeHTHBie cooTHomeHHH njiomaAen pa3Jinq- 
hbix JiecoB, npnBeAeHHBie B. B. AjiexmiBiM (1947), HcnoJiB3yK)TCH hm tojibko 
AJIH CpaBHeHHH pOJIH pa3JIHHHHX HOpOA B 3anaAH0H HaCTH TyJIBCKOH ofijiaCTH 
H B PH3aHCK0H. 

5. Ynpen aBTopoB, aApecoBaHHHH B. B. AjiexHHy, b tom, hto oh othocht 
k noA30He HiHpoKOJiHCTBeHHLix JiecoB ABe TpeTH njiom;aAH Kajiy/KCKOH 06- 
JiacTH, He HMeeT ocHOBamm. y AjiexHHa (1947) penn habt He o Been Kajtynt- 
ckoh oSjiacTH b ee COBpeMeHHHX rpaHHijax, a tojibko o toh He6ojiBmoH ee 
Hacra, KOTopan BxoAHJia b cocTaB Mockobckoh ofijiacra b nepnoA HCCJieAOBa- 
hhh B. B. AjiexHHa h A. II. IIInMaHioKa. K)>KHaH rpaHHija noA30HH xbohho- 
mnpoKOJiHCTBeHHBix JiecoB, ycTaHOBJieHHan hko 6 h AjiexHHHM h noKa3aHHan 
aBTOpBMH CTBTBH Ha CXeMaTHHeCKOH KapTe, He npHBOAHTCH HH B OAHOH H3 
pa6oT AjiexHHa. 

JIHTEPATYPA 

AjiexHHB.B. (1947). PaCTHTeJIBHOCTB h reoOoTamiqecKHe panoHH Mockobckoh h 
conpeAejibHtix oOnacTefi. — reoOoTaHHqecKan KapTa GGGP. (1954). Otb. peA. 
E. M. JIaBpeHKO h B. B. CoqaBa. M. 1 : 4 000 000. — TopAHrHHA.H. (1921, Ha nepe- 
HJieTe 1922). PacTHTejibnocTb TaTapcKOH pecny6jiHKH. B c6.: reorpatjaiqecKoe onncaHne 
TaTapcKoii pecnyOjiHK'i, q. 1. — KapTa pacTmejibHOCTH eBponeacKOH 
qaera GGGP. (1948). Otb. pe#. E. M. JIaBpeHKO h B. B. CoqaBa. M. 1:2 500 000. — 
CojiOBbeBaM. II., M. G. X o m y t o b a. (1969). Oiimt reoOoTaHiiqecKoro paiiomi- 
poBaHHH Kajiyn^cKOH oOjiacTH. Bot. >k., 54, 5. — CnptirHHH. H. (1925). H3 oOjiacTH 
IIeH3eHCKOH JiecocTenn. — TainjinjibeB T. H. (1902). rjiaBHennine qepTM pacra- 
TejibHOCTH Pocchh. — O ji e p o b A. <D. (1907—1912). Kajiy>KCKaH $Jiopa. 

Mockobckhh (IIojiyqeHO 7 II 1972). 

TOcyAapcTBeHHHH neAarornqecKHH HHCTHTyT 
hm. B. H. JleHHHa. 


yjlH 511 : 576.312.32/.38 (571.651) 


II. T. TKynosa h A. TnxoHOBa 

XPOMOCOMHblE HHCJIA HEKOTOPbIX BHflOB 
PACTEHHH HYKOTKH. II 1 

G 1 pncynKOM 

P. G. ZHUKOVA AND A. D. T I K H O N O V A. THE CHROMOSOME NUMBERS 
OF SOME CHUKOTKA PLANT SPECIES. II 

IIpHBOAHTCH AaHHfcie O XpOMOCOMHHX HHCJiaX 115 BHAOB paCTCHHH, COOpaHHHX B pa3- 
Hbix nyHKTax HyKOTKH. HoBbie xpOMOCOMHHe qncjia nojiyqeHH ahh Poa anadyrica — 
2n=48, Puccinellia\beringensis —2n=14, Cardamine hyperborea —2n=28, C. microphylla — 
2n=42 n 2n=52, Rhodiola atropurpurea —2n=OKOJio 38, Saxifraga grandipetala — 2n=20, 
S. punctata ssp. porsildiana — 2n=30, Rubus arcticus —2n=2l, Antennaria monocephala — 


1 IlepBoe cooOmeHHe ony 6 jiHKOBaHO b «BoTaHnqecKOM >KypHajie».!! t. 56, N° 6 , 3 a 1971 r. 
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2n=OKOJio 80. BnepBtie nybjiHKyiOTCH AaHHfcie ajih Carex rotundata — 2n=80, Saxifraga 
bracteata — 2n=26, Chrysosplenium rimosum ssp. dezhnevii — 2n=18. fljin 10 bhrob 
npHBOAHTCH pncyHKH MeTa(f>a3HHx njiacTHHOK, KOTopue MoryT ^aTb HeKOTopoe npe^CTaBjie- 
HHe o KapnoTnnax ashheix bhaob (cm. pncyHOK). 

HacTOHm,HM coo6m,eHHeM npoflOJUKaeTCH ny6jraKan;nH MaTepnajioB no hhc- 
jiaM xpomocom y pacTeHnn TyHflpoBLix TeppHTopnn HynoTCKoro HaijHOHaJiB- 
Horo onpyra. XpoMOCOMHBie ancjia H3ynaK)TCH b cbh3h c MHorojieTHHMH njia- 
HOBBIMH $JIOpHCTHHeCKHMH H 60 TaHHK 0 re 0 rpa(|)HHeCKHMH HCCJieAOBaHHHMH Ha 
HynoTKe, npoBOAHMHMH JlaSopaTopnen KpanHero CeBepa BoTaHnnecKoro 
HHCTHTyTa AH CCCP c 1964 r. 
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MeTa(Ja3HHe njiacTHHKii. 

1 — Salix ovalifolia, 2n=38; 2 — Rumex graminifolius , 2n=14; 3 — 
Anemone multiceps, 2n=16; 4 — Papaver microcarpum , 2n=14; 5 — Car - 
damine hyperborea , 2n=42; 6 — C. hyperborea, 2n=28; 7 — C. micro - 
phylla, 2n=42; 8 — C. microphylla, 2n=52; 9 — Saxifraga bracteata, 
2n=26; 10 — S. nudicaulis , 2n=40; 11 — S. punctata ssp. porsildiana, 
2n=30; 12 — Hedysarum mackenzii, 2n=16. 


Bojibman aacTL o6pa3ijoB, ajih kotophx hphboahtch A a HHue b Ta6jiime, 
coSpaHa b jieTHHH ce30H 1970 r. b pa3HHX panoHax Boctohhoh Hykotkh, 
B HaCTHOCTH B OKpeCTHOCTHX DOC. IIpOBHAeHHH, JIaBpeHTHH, IlHHaKyJIB, 
HyHJinrpaH, SrBeKHHOT, BHMejieH, b pa3HHX nyHKTax baojib TpaccH 9rBe- 
khhot—H yjiBTHH, b SaccenHe p. YTaBeeM, a Taione b 6 jih 3 h 03ep AnneH, Ko- 
ojieHB n SyxTBi IleHKHrHeH. HacTHHHO b TaSjiniie npeACTaBJieH MaTepnaJi, 
coSpaHHHH b npoAHAymne noJieBBie ce30 HH b Apyrnx nyHKTax HyKOTKH. 
C6op o6pa3n;oB h $nKcan;HK) KopemnoB b nojieBHx ycjioBnax npoBOAHJin: 
b 1970 r. — 10. II. Ko>KeBHHKOB 7 T. B. Ko3jioBa, A. A. KopoSnoB, T. B. Hjih- 
eBa h A. ,3J. TnxoHOBa npn yaacTHH A. E. KaTeHHHa h B. A. K)pn;eBa; b npe- 
AH^ymne ce30HH — B. B. IleTpoBCKHH, A. A. KopoSkob, T. B. IljineBa. 1 
B OTAejiBHHx cjiyaaax ajih onpeAejieHHH anceji xpomocom npopanpcBajiHCB, 
ceMeHa, BBmejieHHBie H3 rep6apHHX o6pa3n;oB. 


1 Ilocjie nopnAKOBoro HOMepa o6pa3aa HMeeTCH 6yKBeHHMH hha©kc KOJiJieKTopa: 
K — Kopo6kob, PI IljineBa, T — TnxOHOBa h Ko3JioBa, Y — lOpneB h KbHceBHHKOB. 
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KopemKH <$HKCHpoBajiHCB jkh^koctbio HaBamnHa, npenapaTH oKpamma- 
JIMCB JKGJIG3HLIM rGMaTOKCHJIHHOM PaHAOHraHHa. 06pa3IJBI paCTGHHH XpaHHTCH 
b TGp6apHH BoTaHHHGCKoro HHCTHTyTa hm. B. JI. KoMapoBa AH CCCP, no- 
CTOHHHHG HpenapaTH — B JIaSopaTOpHH KpaHHGro CGBGpa 3TOrO >KG HHCTH¬ 
TyTa. 

Hh>K6 npHBO^HTCH KOMMGHTapHH K HGKOTOpHM flaHHBIM, HOMGHi;GHHBIM 
B Ta6jIHH|G. IIpH HX o6cy>KflGHHH MH H0JIB30BaJIHCB KOHCyJIBTan;HGH HamHX 
KOJiJier, cneijHajiBHO H3yuaioin;HX $jiopy HyKOTKH — B. B. IlGTpoBCKoro h 
B. A. lOprcGBa. 1 

06pam;aGT Ha cg6h BHHMaHHG pnA hobhx AaHHtix no uncjiaM xpomocom 
y HCOJIGAOBaHHHX paCTGHHH. TaK, AJIH BHGpBBIG HaHflGHHOlTO TaKCOHa Pucci - 
nelliaXberingensis coSpamioro b panoHG MBica J^enuieBa, ohpg^gjigho amho- 
KAHOG HHCJIO XpOMOCONJ 2n=14. ITo ’MHGHHIO H. H. I^BGJIGBa, 3T0T TaKCOH 
bo3hhk Ha ochobg rHopHAH3aii;HH ahhjiohahbix bhaob P . wrightii (Scribn. 
ot Mgtt.) h P. tenella (LangG) Holmb., oSbihhhx b mgcthocth, r %e BCTpe- 
HGHa P.Xberingensis , ho He Ha tom >kg caMOxM yqacTKG. IIo-BHAHiMOMy, mbi 
HMeGM aojio c rnbpH^HBiM bhaom (lOpijeB h ,n;p., 1972). 

^HHJIOHflHOG HHCJIO XpOMOCOM (2n = 38) OHpG^GJIGHO y JIOKaJIBHOrO 6e- 
pnHrHHCKoro 3H,nGMHKa — Salix ovalifolia Trautv. H3 panoHa MBica ^G^HGBaj 
Ahhjiohahog uhcjio H3BecTH0 h RJisi S . reptans Rupr. (TKyKOBa, 1967) H3 toh >kg 
cgkh;hh Glaucae, Tor^a nan rjih. S. glauca L. h S. arctica Pall. ycTaHOBJiGHH 

JIHD3B HOJIHHJIOHAHBie HaSopBI (XpOMOCOMHBIG UHCJia I];BGTKOBBIX paCTeHHH, 

1969). Hhtgpgcho, hto S. ovalifolia , nan h S. reptans , cbohctbgh TaKOH, ho-bh- 

AHMOMy, HpHMHTHBHBIH HPH3HBK, KaK KpyHHHG, TJiySOKO paCEgeHJIGHHBIG He- 
KTapHHKH. ^HHJIOHflOM HBJIHGTCH H S. Sphenophylld A. Skv. H3 APyrOH nOA- 
rpyrnm bhaob toh >kg cgkh;hh, cxoftHan c S. ovalifolia tojioh hjih CJiaSo ony- 
HIGHHOH KOpoSoHKOH H 06HHHO HGpaCHi;GnJIGHHHM ctojiShkom (CKBOp- 

h;ob, 1968). 

H3 homghi;ghhhx b TaSjiHHjG hhth ahhjiohahhx o6pa3u;oB Rumex grami- 
nifolius Lamb, ueTBipe nepBBix othochtch k BocTouHouyKOTCKOH pace 3Toro 
BHAa. PaCTeHHH, npHHaAJieJKamHe k 3toh pace, xapaKTeprayiOTCH b aScoJHOT- 
hom SojiBiHHHCTBe cjiyuaeB y3K0JiHHeHHHMH jihctbhmh (3anaAHee npeoSjiaAaiOT 
paCTeHHH C y3K0JIHCTHBIMH, JIaHIjeTHBIMH H Aa>Ke mnpOKOJiaHAeTHHMH jihctb¬ 
hmh), aobojibho hjiothhmh 6ypHMH npnTynJieHHHMH pacTpySaMH b y3jiax 
H 3HaHHTeJIBHO pa3paCTaK>mHMHCH npn C03peBaHHH HJIOAOB OKOJIOHJIOAHHKaMH, 

jierKO OTAejmiomHMHCH ot opemnoB. IIhtbih o6pa3en; (70-73T), coSpaHHHH 
b Sacceirae p. AMryaMBi, npeACTaBjineT thh paCTeHHH, oShhhbih b panoHax n;eH- 
TpaJIBHOH H 3anaAH0H HyKOTKH. 3tOT 3K3eMHJIHp C y3K0JIHHeHHBIMH JIHCTB¬ 
HMH c tohkhmh SejiecoBaTBiMH 0TTHHyT0-3a0CTpeHHLiMH pacTpySaMH H Hepa3- 
pacTaiomHMHCH OKOJIOHJIOAHHKaMH TaK>Ke HMeeT 2n = 14. OAHaKO a^h pemeHHH 
Bonpoca, k KaKOH H3 nepeHHCJieHHHX a b yx pac npmiaAJie>KHT thh BHAa, He- 
06XOAHMO H3yHHTB CaM THHOBOH o6pa3ei];, HTO AO CHX nop MBI lie HMeeM B03- 
MOHvHOCTH CACJiaTB. 

HenoTopoe BpeMH TOMy Ha3aA JleBe BHCKa 3 aji TOHKy 3 peHHH, cor- 
jiacHO kotopoh b npeAejiax ceKiunn Acetosella poAa Rumex ( = poA Ace- 
tosella Moehr.) Bee bhabi xapaKTepH3yK)TCH CTporo onpeAOJieHHHM hhcjiom 
xpomocom, b HacraocTH R. graminifolius HMeeT 2n=56, a paCTeHHH c 2n = 14 
othochtch k R . angiocarpus Murb. (Love, 1941, 1943). OAHano hh oaho h3 
o 6 cy>KAaeMHx HaMH paCTeHHH hhkohm o6pa30M He mojkct 6htb otojkacctbjigho 
C HOCJieAHHM BHAOM, XOTH H HMeeT TaKOe >Ke HHCJIO XpOMOCOM. OneBHAHO, 060 - 
coSjieHne npeAKa o 6 enx pac ot Apyrnx TaKCOHOB npoH3omjio Ha ahhjiohahom 
ypoBHe. JJ^o BHHCHeHHH Bonpoca, hto cHHTaTB thhom R. graminifolius, co- 
xpaHneM caMyio mnpoKyio TpaKTOBKy ototo BHAa. 

Pa3HHe HHCJia xpomocom 6hjih ycTaHOBJieHBi b npeACJiax Cardamine hy- 
perborea 0. E. Schulz h C. microphylla Adams, ^jih nepBoro BHAa paHee 6 hjio 
H3BecTHo 2n=42 (?KyKOBa, 1966, 1969), a HBme bhhbjigho 2n=28. ^(jih bto- 


1 ^aHHBie o reorpa<|>HqecKOM pacnpocTpaHeHHH h aKOJiorHH MHornx TaKCOHOB, ajik ko- 
Topbix onpeaejiGHH nncjia xpomocom, npnBOAHTCH b cTaTte E. A. lOpAeBa h aP» (1972). 
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^HCJia XpOMOCOM y HCCJiepBaHHUX BHAOB paCTBHHH 


Bhh, HOMep o6pa3ija 

2n 

MecTO cGopa o6pa3ija 

Sparganium hyperboreum Laest., 

30 

HayHCKan HH3MeHHOCTb, p. Hyjieic 

68-86K 


Arctagrostis arundinacea (Trin.) Beal, 

28 

p. AMryaMa, 115 km Tpaccu 

70-152 Y 


Deschampsia brevifolia R. Br., 

26 

Boct. HyKOTKa, 03 . KoojieHb 

70-119Y 



D. glauca Hartm., 67-104K 

D. sukatschevii (Popl.) Roshev., 

48 

AmoncKoe Haropbe, p. EpryBeeM 

42 

HayHCKan HH3M., p. HyjieK 

68-79K 



Calamagrostis angustifolia Kom., 

28 

Boct. HyKOTKa, noc. JIaBpeHTHH 

69-106K 



69-108K 

28 

TaM >Ke 

Trisetum spicatum (L.) Richt., 

28 

p. AMryaMa, 113 km Tpaccu 

70-80T 



Pleuropogon sabinii R. Br., 70-38T 

42 

p. AMryaMa, 115 km Tpaccu 

Poa alpina L., 70-150Y 

32 

Boct. HyKOTKa, p. YTaBeeM 

P. anadyrica Roshev., 70-82T 

48 

p. AMryaMa, 113 km Tpaccu 

P . arctica R. Br., 68-14 

60 

AHa^upcKoe Haropbe, p. KoMapn- 
Han 

P. glauca Vahl, 70-34K 

56 

Boct. HyKOTKa, 03 . AnneH 

P. 'malacantha Kom. var. viuipara 

CBBime 60 

TaM >Ke 

(Roshev.) Tzvel., 70—109Y 



P. paucispicula Scribn. et Merr., 

42 

rop. IleBeK 

C-64—313 


P. pratensis L., 69-107K 

Arctophila fulva (Trin.) Anderss., 

Okojio 70 

Boct. L IyKOTKa, noc. JIaBpeHTHH 

42 

Boct. HyKOTKa, 03 . KoojieHb 

70-111Y 



PucctnelliaXberingensis Tzvel., 

14 

Boct. HyKOTKa, m. JlenMHH 

70-159Y 



P. tenella (Lange) Holmb., 70-54P1 

14 

Boct. HyKOTKa, noc. HyHJinrpaH 

P. wrightii (Scribn. et Merr.) Tzvel., 

14 

TaM >Ke 

70-54P1 



Fesfuca auriculata Drob., C-67-647 

14 

p. AMryaMa, 159 km Tpaccu 

F. baffinensis Polun., 70-165Y 

F. brachyphylla Schult., 70-81T 

28 

Boct. HyKOTKa, yp. flenraeBa 

42 

p. AMryaMa, 113 km Tpaccu 

70-95T 

42 

p. AMryaMa, 115 km Tpaccu 

F. hyperborea Holmen, 67-174K 

28 

xp. HcKaTenb, 32 km Tpaccu 

67-180K 

28 

xp. HcKaTeHb, 32 km Tpaccu 

Eriophorum scheuchzeri Hoppe, 

58 

p. AMryaMa, 115 km Tpaccu 

70-71T 



E. vaginatum L., 70-19T 

Carex bicolor Bell, ex All., 70-182Y 

58 

TaM >«e 

50 

Boct. HyKOTKa, 6yxTa neHKHraen 

C. gmelinii Hook, et Am., 70-179Y 

CBtime 60 

TaM me 

C. gynocrates Wormsk., 70-184Y 

C . rariflora Wahl., 70-20P1 

48 

» » 

50 

Boct. HyKOTKa, noc. HyHJinrpan 

C. rotundata Wahl., 70-38P1 

80 

Boct. ^yKOTKa, 03 . AnqeH 

C. tolmiei Boott, 70-27P1 

Luzula wahlenbergii Rupr., 70-49P1 

62 

TaM >ne 

24 

Boct. HyKOTKa, noc. HyHJinrpaH 

Veratrum oxysepalum Turcz., 

80 

p. AMryaMa, 115 km Tpaccu 

70-42T 


Salix chamissonis Anderss., 

| 114 

TaM >Ke 

70-100T 



S. glauca L., 70-84T 

76 

p. AMryaMa, 113 km Tpaccu 

S. krylovii E. Wolf, 70-86T 

38 

p. AMryaMa, 112 km Tpaccu 

S. ovalifolia Trautv., 70-158Y 

S. polaris Wahl., 70-105Y 

38 

Boct. HyKOTKa, m. JlenMHH 

114 

Boct*. HyKOTKa, 03 . KoojieHb 

70-24P1 

114 

Boct. ^yKOTKa, 03. Anqen 

S . sphenophylla A. Skv., 69-17K 

38 

p. AMryaMa, 174 km Tpaccu 

Rutaex graminifolius Lamb. s. 1., 

14 

Boct. HyKOTKa, p. HoHHBeeM 

69-20P1 


69-109K 

14 

Boct. HyKOTKa, noc. JIaBpeHTHH 

70-181Y 

14 

Boct. ^yKOTKa, 6yxTa IleHKHrHeH 

70-29P1 

14 

Boct. HyKOTKa, 03. AqqeH 

70-73T 

14 

p. AMryaMa, 115 km Tpaccu 

Polygonum bistorta L. ssp. ellipti- 
cum (Willd.) Petrovsky, 70-02K 

Okojio 40 

AHioHCKoe naropbe, p. Bhmuh- 
BaaM 
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UpodoMkenue 


Bhjv HOMep o6pa3ua 

2n 

MecTO c6opa o6pa3pa 

P. viuiparum L., 70-50T 

Okojio 80 

p. AMryaMa, 115 km Tpaccti 

Stellaria humifusa Roth, 70-57P1 

26 

Boct. HyKOTKa, noc. Hyrniiirpaii 

Melandrium affine J. Vahl, C-67-581 

48 

AmoncKoe Haropbe, noc. Bapamixa 

C-69-15 

48 

Boct. HyKOTKa, noc. HyTenejit- 
MeH 

HyKOTCKoe Mope, o. Kojuoshh 

G-69-16 

48 

C-69-17 

48 

Boct. HyKOTKa, 03 . Hohh 

M. apetalum (L.) Fenzl, C-68-40 

24 

3an. HyKOTKa, o. Anon 

Caltha arctica R. Br. 69-49K 

56 

Boct. HyKOTKa, noc. npoBHflenHH 

70-51P1 

52 

p. AMryaMa, 115 km Tpaccti 

C. caespitosa Schipcz., 70-45T 
Aconitum delphini folium DC. ssp. 

Okojio 60 

TaM >ne 

16 

Boct. HyKOTKa, p. YTaBeeM 

paradoxum (Reichenb.) Hult., 
70-144Y 



60-36P1 

16 

Boct. HyKOTKa, 03. Hohh 

70-51 PI 

16 

Boct. HyKOTKa, noc. HyHJiurpan 

A. d. ssp. anadyrense Worosch., 

32 

AmoncKoe Haropbe, noc. Bapa- 

67-40K 


HHXa 

Anemone multiceps Greene, 70-130Y 

16 

Boct. HyKOTKa, p. YTaBeeM 

70-156Y 

16 

Boct. HyKOTKa, yp. ^enmeBja 

Ranunculus affinis R. Br., 69-09K 

32 

p. AMryaMa, 174 km Tpaccu 

R . monophyllus Ovcz., 70-140Y 

48 

Boct. HyKOTKa, p. YTaBeeli 

R. pallasii Schlecht., 70-51T 

32 

p. AMryaMa, 115 km TpaccH 

R. pygmaeus Wahl., 70-31T 

16 

TaM >Ke 

R. turneri Greene ssp. facuticus (Ovcz.) 

28 

Boct. HyKOTKa, p. YTaBeeM 

Tolm., 70-139Y 


Papaver microcarpum DC., C-68-113 

14 

AHajjbipcKoe Haropbe, p. KoMa- 

C-69-74 

14 

pnHan 

Boct. HyKOTKa, ropa Hohh 

Cardamine hyperborea 0. E. Schulz., 

28 

AmoncKoe Haropbe, p. Bhmuh- 

70-08 K 


BaaM 

70-52T 

42 

p. AMryaMa, 115 km Tpaccti 

C. microphylla Adams, 70-185Y 

42 

Boct. HyKOTKa, 6yxTa neHKHrHeii 

70-25 K 

52 

Boct. HyKOTKa, noc. HyHjmrpaH 

Erysimum pallasii (Pursh) Fern., 

36 

HyKOTCKoe Haropbe, noc. Komco- 

C-68-03 


MOJIbCKHH 

C-68-716 

36 

TaM >Ke 

Draba cinerea Adams, G-68-13 

48 

3an. HyKOTKa, o. Ahoh ■ 

D. fladnizensis Wulf, 67-Cr-15 

16 

xp. HcKaTeHb, 32 km Tpaccti 

D . hirta L., 67-Cr-14 

D. nivalis Liljebl., 67-Cr-05 

64 

xp. HcKaTeHb, 57 km TpaccH 

16 

Boct. HyKOTKa, noc. 9rBeKHHOT 

67-Cr-21 

16 

xp. HcKaTeHb, 32 km TpaccH 

67-Cr-61 

16 

p. AMryaMa, 159 km Tpacck 

C-68-09 

16 

3an. HyKOTKa, noc. AnanejibXHHO 

D. pseudopilosa Pohle, 67-Cr-20 

48 

xp. HcKaTeHb, 32 km Tpaccpj 

67-Gr-48 

48 

Boct. HyKOTKa, p. 3pryBeeM 

Rhodiola atropurpurea (Turcz.) 

Okojio 38 

Boct. HyKOTKa, noc. ripoBHfleHHH 

Trautv. et Mey., 69-04P1 



Saxifraga bracteata D. Don, 70-58P1 

26 

Boct. HyKOTKa, noc. HyHjmrpaH 

S. calycina Sternb., 78-18P1 

24 

TaM >Ke 

S. exilis Steph., C L 68-79 

48 

3an. HyKOTKa, o. Ahoii 

S. foliolosa R. Br., 69-19P1 

56 

Boct. HyKOTKa, p. HoHiiBeeavi 

70-42P1 

56 

Boct. HyKOTKa, 03. Ahhoh 

S. grandipetala (Engl, et Irmsch.) 

20 

Boct. HyKOTKa, 03. Koojieiib 

Losinsk., 70-123Y 



S. nudicaulis D. Don, 70-08P1 

40 . 

Boct. HyKOTKa, noc. HyiurarpaH 

70-22P1 

.40 

TaM >Ke 

70-173Y 

40 

Boot. HyKOTKa, noc. niiHai^yjib 

S. punctata L. ssp. nelsoniana. (D. Don.) 

80 

p. AMryaMa, 115 km Tpaccti 

Hult., 70-26T 



70-25T 

80 

TaM >Ke 

70-021*1 

80 

Boct. HyKOTKa, noc. HyiuiHrpau 

S. p. ssp. porsildiana Calder et Savile, 

30 

TaM >Ke 

70-12P1 


Boct. HyKOTKa, 03. KoojieHb 

70-106Y 

30 

S. rivularis L. s. 1., 70-160Y 

52 

Boct. HyKOTKa, M; JleiiMnn 

Chrysosplenium rimosum Rom. ssp. 

18 

Boct. HyKOTKa, yp. flenmesa 

dezhnevii Jurtz., 70-163Y 


I 
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II podojwceHue 


Bhh, HOMep o6pa3ija 

2n 

MecTo cGopa o6pa3ija 

Ch. tetrandrum (Lund) Th. Fries, 

24 

Boct. HyKOTKa, noc. HyHJinrpaH 

70-23P1 


Parnassia palustris L., 70-47T 

18 

p. AMryaMa, 115 km Tpaccu 

70-129Y 

18 

Boct. HyKOTKa, p. YTaBeeM 

70-186Y 

18 

Boct. HyKOTKa, 6yxTa neHKnrHen 

Spiraea stevenii Rydb., 70-67P1 

18 

Boct. HyKOTKa, noc. BimejieH 

Rubus arcticus L., 70-35P1 

21 

Boct. HyKOTKa, 03. AuueH 

R. chamaemorus L., 70-20P1 

56 

Boct. HyKOTKa, noc. HyHJinrpaH 

Potentilla biflora Willd., 70-30P1 

P. emarginata Pursh, 70-04P1 

14 

Boct. HyKOTKa, 03. Ahhoh 

42 

Boct. HyKOTKa, noc. HyHJinrpaH 

67-144K 

42 

HyKOTCKoe Haropbe, noc. HyjibTHH 
3an. HyKOTKa, o. Ahoh 

68-96 K 

42 

70-101T 

49 

p. AMryaMa, 115 km Tpaccu 

P. fragiformis Willd., 69-52P1 

56 

HyKOTCKoe Mope, o. Kojiiohhh 
Boct. HyKOTKa, 6yxTa IleHKHHreH 

70-180Y 

56 

P. uniflora Ledeb., 70-28P1 

28 

Boct. HyKOTKa, 03. AnneH 

70-85T 

28 

p. AMryaMa, 115 km Tpaccu 

Acomastylis rossii (R. Br.) Greene, 

70 

Boct. HyKOTKa, 03. KoojieHb 

70-125Y 


Astragalus alpinus L. 70-06T 

32 

p. AMryaMa, 115 km Tpaccu 

70-44P1 

32 

Boct. HyKOTKa, 03 . Ahhoh 

A. frigidus (L.) A. Grey, 70-41T 

16 

p. AMryaMa, 115 km Tpaccu 

Hedysarum mackenzii Richards., 

16 

Boct. ^yKOTKa, p. YTaBeeM 

70-136Y 


Empetrum hermaphroditum (Lange) 

52 

AHa^upcKoe Haropbe, p. KoMa- 

Hagerup, 68-44 


pnHan 

Viola repens Turcz., 70-56P1 
Chamaenerium latifolium (L.) 

24 

Boct. HyKOTKa, noc. HyHJinrpaH 

36 

Boct. HyKOTKa, 03. KoojieHb 

Th. Fries et Lange, 70-115Y 


Pyrola incarnata Fisch. ex DC., 

46 

p. AMryaMa, 115 km Tpaccu 

70-93T 


Diapensia obovata (Fr. Schmidt) Nakai, 

12 

Boct. HyKOTKa, noc. HyHJinrpaH 

70-06P1 


Primula borealis Duby, 70-52P1 

36 

Boct. HyKOTKa, 03 . Ahhoh 

70-33P1 

36 

TaM >Ke 

P. sibirica Jacq., 70-128Y 

P. tschuktschorum Kjellm. s. str., 70-107Y 

22 

Boct. HyKOTKa, 03. KoojieHb 

22 

TaM >Ke 

70-90T 

22 

p. AMryaMa, 110 km Tpaccu 

70-34P1 

22 

Boct. HyKOTKa, 03. Ahhoh 

P. t. ssp. beringensis (A. E. Porsild) 

22 

Boct. HyKOTKa, noc. IlHHaKyjib 

Jurtz. et J. Kozhevn., 70-174Y 



Androsace ochotensis Willd. ex Roem. 

40 

p. AMryaMa, 159 km Tpaccu 

et Schult., 67-73 

Dodecatheon frigidum Cham, et 


44 

Boct. HyKOTKa, noc. npoBn^eHHH 

Schlecht., 69-48K 


69-25P1 

44 

Boct. RyKOTKa, p. HoHHBeeM 

C-68-642 

44 

Boct. ^yKOTKa, p. BpryBeeM 

Gentiana algida Pall., 70-61P1 

24 

Boct. HyKOTKa, noc. HyHJinrpaH 

Polemonium acutiflorum Willd. ex 

18 

p. AMryaMa, 115 km Tpaccu 

Roem. et Schult., 70-13T 
Eritrichium villosum (Ledeb.) Bunge, 


24 

xp. HcKaTeHb, 32 km Tpaccu 

67-149K 


Pedicularis oederi Vahl, 70-154Y 

16 

Boct. HyKOTKa, p. YTaBeeM 

70-10P1 

16 

Boct. RyKOTKa, noc. HyHJinrpaH 

P. sudetica Willd., 67-71K 

16 

AmoncKoe Haropbe, p. BpryBeeM 
xp. HcKaTOHb, 32 km Tpaccu 

67-158K 

16 

Linnaea borealis L., 70-169Y 
Antennaria friesiana ( Trautv.) Ekman, 

32 

Boct. HyKOTKa, noc. IlHHaKyjib 

56 

Boct. HyKOTKa, noc. HyHJinrpaH 

70-14K 


70-26P1 

Okojio 60 

Boct. HyKOTKa, 03 . AuneH 

70-78T 

80 

p. AMryaMa, 115 km Tpaccu 

A. monocephala DC., 70-87T 

Okojio 80 

p. AMryaMa, 112 km Tpaccu 

A. villifera Boriss., 70-46T 

28 

p. AMryaMa, 115 km Tpaccu 

C-69-49 

28 

Boct. HyKOTKa, p. BpryBeeM 

Nardosmia frigida (L.) Hook., 

56 

p. AMryaMa, 114 km Tpaccu 

70-18T 


Senecio atrip urpureus (Ledeb.) 

48 

3an. HyKOTKa, noc. AnanejibXHHO 

B. Fedtsch., C-68-749 


70-57T 

48 

p. AMryana, 115 km Tpaccu 
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LI podojimenue 


Bha, HOMep o6pa3ua 

2 n 

MeCTO c6opa o6pa3iia 

S. congestus (R. Br.) DC., 70-59P1 

48 

Boct. HyKOTKa, noc. HymnirpaH 

69-53P1 

48 

HyKOTCKoe Mope, o. Kojiio^hh 

S. frigidus (Richards.) Less., 66-191 

48 

IJeHTp. HyKOTKa, np. IIojihphmh 

70-162Y 

48 

Boct. HyKOTKa, yp. Jl,e>KHeBa 

S. kjellmanii A. E. Porsild, 70-15P1 

48 

Boct. HyKOTKa, noc. HyHJinrpaH 

S. pseudoarnica Less., 70-62P1 

40 

TaM ace 

S. tundricola Tolm., 67-00 

Saussurea angustifolia (Willd.) DC., 
69-37P1 

48 

xp. HcKaTem*, 32 km Tpaccbi 

26 

Boct. HyKOTKa, os. Hohh 

S. tilesii Ledeb., 70-68T 

48 

p. AMryaMa, 115 km Tpaccti 


poro BH^a b jiHTepaType hphboahjiocb 2n=64 (Mulligan, 1965). y nyKOT- 
ckhx pacTeHHH ycTaHOBjieHO flBa APyrnx coMaTHHecKnx nncjia xpomocom: 
2n=42 n 2n=52. Tanon Anana30H nnceji y o6ohx bhaob, Beponrao, cBH3aH 
c anoMHKTHnecKOH penpoAyKAnen; mo>kho npe#nojio>KHTB, hto y hhx 6 yAyT 
HaH^eHH h Apyrne xpoMocoMHBie nncjia. 

HOBHMH Onpe^eJieHHHMH IIO^TBepjK^aiOTCH pa3JIHHHH B HHCJie XpOMOCOM 
Me>K,n;y 6ojiee 3anaAHon, hhcto a3naTCKon paeon Aconitum delphinifolium, 
onncaHHon He^aBHO b KanecTBe ocoSoro no^BH^a ssp. anadyrense Worosch. 
(2n=32), n pacnpocTpaHeHHon Ha HyKOTCKOM nojiyocTpoBe aM^nSepnHrHH- 
ckoh paeon — ssp. paradoxum (Reichenb.) Hult. (2n=16). 06pa3en; 70- 
144Y c p. YTaBeeM (BocTOHHan nacTB HynoTCKoro nojiyoCTpoBa), coSpaHHBin 
b jiyroBHHHon TyH^pe c hhhihbim TpaBocToeM, no pn^y npn3HaK0B (SojiBinen 
BLicoTe cTeSjien, pa3BHTOMy coijBeTHK)) yKJiOHneTCH b cTopoHy THnnnecKOH 
aMepnKaHCKon pacH — ssp. delphinifolium , ^jih KOTopon, OAHano, hhcjio 
xpomocom nona He onpe^ejieHo. B paHre Bn^a a3naTCKnn TeTpanjionAHBiH Tan- 
coh, no-BHAHMOMy, AOJraceH nMeHOBaTBCH Aconitum productum Reichenb. 

B xofle o6pa6oTKn nyKOTCKnx KOJiJieKijHH HamnMn KOJiJieraMH — <j>jiOpn- 
CTaMH jiaSopaTopnn Kpamiero CeBepa EoTamraecKoro HHCTHTyTa AH CCCP — 
yTOHHeHBi HenoTopHe onpeAejieHHH TancoHOB, hoa kotophmh hphboahjihcb 
A amme no xpoMocoMHBiM HHCJiaM b 6 ojiee paHHHx ny6jiHKan;HHX. Tan, ho- 
BBie AaHHBie c npaBHJiBHBiM Ha3BaHneM hphboahtch ajih Papaver microcar - 
pum DC. BMecTo P. czekanowskii Tolm. (JKyKOBa, 1967); nocjieAHee Ha3BaHne 
othochtch k 6 ojiee 3anaAHon pace P. microcarpum s. 1. 

^hhjiohaom (2n=26) 0Ka3ajicn aM^nSepHHrnHCKHH npnMopcKnn cnaJiB- 
hbih bha Saxifraga bracteata D. Don; to me hhcjio xpomocom cBoncTBeHHo poA- 
CTBeHHOMy mnpoKO pacnpocTpaHeHHOMy npenMymecTBeHHO apKTnnecKOMy BHAy 
S. hyperborea R. Br. 06pa3en; c TeTpanJionAHHM hhcjiom (2n=52), npnBOAH- 
mbih HaMn hoa Ha3BaHneM S . rivularis s. 1 ., npHHaAJie>KHT k oco6oh $opMe c ry- 
ctbim onymeHneM n HecKOJiBKO cohhobbtbimh jihctbhmh, cxoahoh ho pnAy 
npn3HaKOB c S. hyperborea n 3aMerao oTjinnaiomeHCH ot TnnnHecKon, aM$n- 
aTjiaHTHHecKon S . rivularis L. 0opMa 3Ta Ha HyKOTKe pacnpocTpaHeHa b npn- 
MopcKon nojioce; to me hhcjio xpomocom yme hphboahjiocb a^h nee b onpeAe- 
neHHHx y o6pa3n;oB c o. BpaHrejm (JKynoBa, 1968). 

fljin iS'. grandipetala (Engl, et Irmscb.) Losinsk. c 03. KoojieHB hobtopho 
onpeA^JiCHO HH3Koe hhcjio xpomocom (2n=20); npenmee onpeAejieHne 2n = 18 
(>KynoBa n TnxoHOBa, 1971). 3 to hhcjio 6jih3ko k nncjiy, onpeAejieHHOMy 
P. E. KporyjieBnneM (ycraoe cooSmeHne) y iOHmocnSnpcKoro 6jin3K0p0A- 
cTBeHHoro BHAa S. dahurica Willd. 3aMeTHM nonyrao, hto hoa S. dahurica 
ssp. grandipetala (Engl, et Irmscb.) Hult. aBTopti $jiopH ceBepo-3anaAa Ce- 
BepHon AMepnKH (Hulten, 1968, n AP-) H0Apa3yMeBai0T coBceM Apyroe pacTe- 
Hne; nocjieAHee hphboahtch HaMn noA na3BaHneM S. calycina Sternb. Hto >ne 
KacaeTcn S. grandipetala , to 3TOT bha, Beponrao, OTcyTCTByeT bo $Jiope Ce- 
BepHon AMepnKH. 

HccJieAOBaHHH 1970 r. na BOCTOKe HyKOTcnoro nojiyoCTpoBa HOKa3aJin, hto 
b panoHax bbixoaob najieo3oncKnx n npoTepo3oncKnx KapSoHaTHBix nopoA 
Parnassia palustris L. BeAeT ce6n nan BecBMa aKTHBHBin bha, o6bihhhh He 


^ 5 BoTaHHHecKHfi wypHaji, 3, 1973 r. 
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tojibko b noHMax pen, ho h b xoporno yBJiaHmeHHBix ropHbix Tyk^pax. HHTepecHO, 
hto 06a o6pa3n;a c BocTona HynoTCKoro noJiyocTpoBa, nan h o6pa3eu; H3 hohmh 
p. AMry3MH, 0Ka3ajiHCt ahhjiohahhmh, c 2n = 18. IIo-BHflHMOMy, TeTpanjionA- 
Han Parnassia obtusiflora Rupr., onncaHHan H3 CeBepo-BocTOHHOH Ebpohbi, 
Ha ceBepe EBpa3nn pacnpocTpaHeHa jihhib b 6ojiee 3anaAHBix panoHax. 

21-xpoMOCOMHBie pacTeHHH Rubus arcticus L. c Boctohhoh HyKOTKH npeft- 
cTaBJiaiOT co 6 oh TpnnjiOHAHyK) pacy BHAa. Kan H3BecTHO, b poAe Rubus 
TpnnjionAHBie pacTeHHH He hbjihiotch peAKOCTBK). 

y Antennaria monocephala DC. ycTaHOBJieHo 2ii=okojio 80. HccjieAOBaH- 
hbih o6pa3en; oneHB cxoAeH c 56-xpomocomhbimh pacTeHHHMH. OneBHAHO, 
b npe^ejiax aToro BHAa, Kan HyMHorax Apyrnx bhaob Antennaria, cymecTByeT 
HeCKOJIBKO XpOMOCOMHHX paC, o6pa30BaBHIHXCH B CBH3H C aHOMHKTHHeCKOH pe- 
npoAyKAHen. 

B 3aKJiK)HeHHe mh nojiB3yeMCH cJiynaeM Btipa3HTB cbok) rjiySonyio npn3Ha- 
TejiBHOCTB HamHM TOBapnmaM no paSoTe A. E. KaTeHHHy, 10. II. Ko>KeBHH- 
KOBy, T. B. Ko 3 jioboh, A. A. KopoSnoBy, B. B. IleTpoBCKOMy, T. B. IIjiHe- 
boh h B. A. K)pn;eBy 3a BcecTopoHHioK) homoh^b h nocTOHHHoe coAencTBne 
b xoAe HOAfOTOBKH h npoBeAOHHH AaHHoro nccjieAOBaHHH. 


JIHTEPATyPA 

fflyKOBa II. T. (1966). Hncjia xpomocom y HeKOToptix bhaob pacTeHHH CeBepo- 
BocTOKa GGCP. Bot. >k., 51, 10. — 5K y k o b a II. T. (1967). Hncjia xpomocom y hckoto- 
pux bhaob pacTeHHH GeBepo-BocTOKa GGCP. II. Bot. >k., 52, 7. — 3K y ko b a II. T. 
(1968). Hncjia xpomocom y HeKOToptix bhaob pacTeHHH GeBepo-BocTOKa GGCP. III. Bot. 
?k., 53, 3. - 3K y k o b a II. T. h A. J(. T h x o h o b a. (1971). XpoMocoMHHe qncjia He- 
KOTopux bhaob pacTeHHH HyKOTKH. Bot. >k., 56, 6. — JK y k o b a II. T. (1969). Hncjia 
xpomocom y HeKOTopnx bhaob pacTeHHH CeBepo-BocTona CCCP. IV. Bot. tk., 54, 12. — 
GkbopaobA. K. (1968). Hbh CGGP. — K) p a e b B. A., K). II. Kojkobhhkob, 
A. A. HenaeB. (1972). HHTepecHtie $JiopncTHqecKHe HaxoAKH Ha BOCTOKe HyKOTCKoro 
noJiyocTpoBa. Bot. >k., 57, 7.- XpoMocoMHHe q h c ji a ABeTKOBtix pacTeHHH. 
(1969). JI. — HolmenK. (1952). Cytological studies in the flora of Peary Land, north 
Greenland. Meddel. Gronl., 128, 5.— Hulten E. (1968). Flora of Alaska and neighbo¬ 
ring territories. A manual of the vascular plants. — L 6 v e A. (1941). Etudes cytogeneti- 
ques des Rumex. II. Polyploidie geographique-systematique du Rumex subgenus Aceto- 
sella. Bot. Notis., 155—172. — L 6 v e A. (1943). Cytogenetic studies on Rumex sub¬ 
genus Acetosella. Hereditas, 30 : 1—136. — Milligan G. A. (1965). Chromosome 
numbers of the family Cruciferae. II. Canad. j., 43, 6. 

EoTaHHqecKHH HHCTHTyT (IIojiyqeHo 16 IX 1971). 

hm. B. JI. KoMapoBa 
AKaAeMHH HayK GGCP, 

JleHHHrpaA* 


yfiK 577.7 : 577.74 : 85 


E. MnpomHHneHKo 

K BOnPOCY 0 PA3JI03KEHHH PACTHTEJIbHbIX OCTATKOB 

HA JDTAX 

C T 5 pncyHKaMH 

E. D. MIROSHNICHENKO. ON THE PROBLEM] 

OF LITTER DECOMPOSITION IN MEADOWS 

HccjieAOBaHHH, npoBOAHMtie Ha Jiyrax HayqHO-ontiTHOH CTaHijHn «OTpaAHoe» EoTaHii- 
qecKoro HHCTHTyTa AH GGCP (Kapejibcmra nepemeen), noKa3ajin, hto XHMnqecKHH cocTaB 
noACTHJiKH 0Tpa>KaeT coBOKynHoe BJinnHHe MHKpoopraHH3MOB (OaKTepnn, rpn6oB, aKTH- 
HOMHqeTOB, BOAOpocjien) Ha OHOJiornqecKH h xnMHqecKii HeoAHOpOAHtm pacTHTejibHHH Ma- 
Tepnaji, KaKOBHM HBJineTCH OTMepman Macca JiyroBoro TpaBOCTOH. Ee XHMnqecKHH cocTaB 
3BBHCHT OT C630HHHX H3MCHeHHH HHTeHCHBHOCTH o6pa30BaHHH II paCHaAa, HaKOHJieHHH H 
BHHoca npoAyKTOB MHHepajiH3an;HH h ryMH<f)HKan;HH. B cbh3h c 3thm jictom no Mepe pa3Jio- 
JKeHHH paCTHTejIbHHX OCTaTKOB HpOHCXOAHT BTOpHHHOe HaKOHJieHHe a30Ta H OTHOmeHHe 

C : N cTaHOBHTCH MeHbmHM. nocjie tbhhhh cHera BecHOH OTMeqaeTCH yBejmqeHHe G : N, 
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HHTeHCHBHwn bhhoc Ga ii ffejiHrHH$HKan;HH cy6cTpaTa, CBHAeTejibCTByioin;aH o npeiniiyme- 
CTBeHHO rpn6HOM pa3JIO>KeHnH paCTHTejIbHOH Maccn B 3nMH66 BpeMH. 

G yBejiiineHHeM B03pacTa pa3Jiaraioin;erocH cy6cTpaTa nponcxoAHT 3aKOHOMepHaH 
ciueHa 3acejiHiom;Hx ero MHKpoopraHH3MOB, hto 0Tpa>KaeTCH Ha xapaKTepe npoijeccoB pa3- 
jio>KeHHH h XHMHnecKOM cocTaBe pa3JiaraK>meHCH Maccw. 

B SojitniHHCTBe nySjiHKaijHH, nocBHm,eHHHx pa3Jio>KeHHK) pacTHTejibiion 
Maccbi n;eH03a hjih OTAejitHHx ero bhaob, paccMaTpnBaeTCH H3MeHenne xh- 
MnnecKoro cocTaBa MaTepnajia, KOMnocrapyeMoro b jia6opaTopm>ix ycjioBHHx 
(KpaBKOB, 1908; BancMaH, 1937; KonoHOBa, 1951, 1963; AjiencaHApoBa, 
JIiojkhh, 1966, h AP-)* Ilpn nepeHeceHHH HCCJieAOBaHHH b nojieByio oScTaHOBKy 
odhthhh MaTepHaji noMemajm b cTeKJiHHHtie, AepeBHHHHe, rjiHHHiibie hjih 
M eTajiJiH^ecKne cocyAti hjih bopohkh, hto H30JiHpoBajio ero ot 30opeareHTOB 
h H3MeHHJio (|)H3HOJiorHHecKH ABHCTByromne pe>KHMti onpy^naiomeH epe^H 
(Lockett, 1938; Weaver, 1947; Jenny h AP-, 1949; Kopotkob, Hobhukhh, 
1969, h Ap.)- B nocjieAHee BpeMH Bee name HcnojiB3yiOTCH TKaHL hjih ceTKH H3 
CHHTeTHnecKHX MaTepnajioB (hohjioh, KanpoH, cTeKJioTKaHt), npn otom pacTH- 
TeJibHan Macca pa3JiaraeTcn b ycjioBHHx, aobojibho 6jih3khx k ecTecTBeHHHM 
(Wiegert, Evans, 1964; Koelling, Kucera, 1965; Lomnicki h ap » 1968; CKajiOH, 
1970; Khjijih 1971). 

B CBOHX HCCJieAOBaHHHX MH CTpeMHJIHCB MaKCHMaJIBHO npn6jIH3HTB yc- 
jiobhh onBiTa k npnpoAHBiM h nepBOHanajiBHO HaSjiioAajin 3a pa3Jio>KeimeM cbo- 
6 oaho JiejKamnx pacTHTejiBHHx o6pa3u;oB otaojibhbix bhaob h hx nacTeii (Mh- 
pomHHHeHKO, IlaBJIOBa, IIoHHTOBCKaH, 1972). OAHaKO AaTB CKOJIBKO-HHSyAB 
oSBeKTHBHyio xapaKTepncTHKy xoAa pa3Jio>neHHH (no H3MeHeHHio Beca, xhmh- 
necKoro cocTaBa) OKa3ajiocB hcbo3mo>khbim. IIoaTOMy 6mia HcnoJiB30BaHa nan- 
poHOBan ceTKa. MeniAy AByMH ee KycnaMH 3aKJiaABiBajiacB OTMepmaa HaA3eM- 
Han Macca pacTeHHH (ctcSjih h jihctbh otacjibho), npn otom cjioh ee He npeBBi- 
maji Mom,HocTH ecTecTBeHHOH hoacthjikh b ashhom coo6m,ecTBe. MaTepnaji pa3- 
Mein;ajicH Ha noBepxHocTH MoxoBoro nonpoBa cpeAH CTeSjien TpaBocToa. IIoa- 
3eMHBie opraHBi pacTeHHH nocjie otmbibkh h <j)HKcan;HH npn 105° 3aKJiaAHBajiH 
(6e3 pa3AejieHHH Ha /KHBBie h MepTBBie) b cMecn c hohboh (b cooTHomeHHH 
1 : 16) Me?KAy AByMH cjiohmh KanpoHOBoro TpnKOTa>Ka hoa naApesaHHyio 
AepHHHy. npHHHToe b o6pa3n;ax cooTHomeHne noA3eMHBix opraHOB h hohbh 
cooTBeTCTBOBajio TaKOBOMy b AepHOBOM ropH30HTe (0—5 cm). B KanecTBe koht- 
poJiH OAHOBpeMeHHO 3aKJiaAHBajiacB nonBa 6e3 noA3eMHBix opranoB pacTeHHH. 

Ohbit 6biji HanaT b Mae 1969 r. MccjieAOBaHHH hpoboahjihcb Ha MejiK03Jia- 
K0B0-pa3H0TpaBHBix Jiyrax HayHHO-onBiTHOH cTaHijHH «OTpaAHoe» BoTaHH- 
necKoro HHCTHTyTa AH CCCP (KapejiBCKHH nepemeen, JleHHHrpaACKan 
oSjiacTB). 

J],jih H3yneHHH 6 bijih BBiSpaHBi 4 BHAa pacTeHHH, AOMHHnpyiomHX Ha ohht- 
hbix ynacTKax Jiyra: H3 3JiaKOB — BepxoBOH Alopecurus pratensis L., hh- 
30boh — Agrostis temmSibth., H3 pa3HOTpaBBH — Alchimilla monticola Opiz.; 
6 o6oBBie 6 bijih npeACTaBJieHH KJieBepoM Trifolium pratense L. MccjieAOBaHHH 
BeJIHCB Ha AByX pa3H0CTHX ABPH0B0-H0A30JIHCTHX HOHB: THJKeJIOCyrJIHHHCTOH 
h cynecnaHOH. npHHHTan HaMH TpexKparaaH noBTopHOCTB H03B0JineT cyahtb 
jiHntB o HanpaBjieiiHH npon,eccoB. KojinnecTBemiaH oijeHKa hx moh^t 6bitb 
TOJIBKO CpaBHHTeJIBHOH. AScOJIIOTHHe HOKa3aTeJIH HHTeHCHBHOCTH pa3JioHKe- 
HHH BeCBMa npH6jIH3HTeJIBHBI. 

MHKpoKJiHMaTHHecKHe HccjieAOBaHHH (ropBiniHHa, ManapeBHH, 1972) no- 
Ka3ajiH, hto BecHOH h jieTOM TeMnepaTypa cynecnaHOH hohbbi BBime, neM cy- 
rjiHHHCTOH. Ha rjiyOmie 10 cm pa3HHH;a TeMnepaTyp AocraraeT 3.5°. B CHJiy 
SojiBinen TenjioeMKOCTH cyrjiHHOK oceHBio OKa3HBaeTcn hcckojibko 6 ojiee Ten- 
jibim. B 3to BpeMH roAa pa3HHn;a TeMnepaTyp He npeBBimaeT 0.5°. C SoJitmefi 
TenjioeMKOCTBK) cyrjiHHKa CBH3aH0 h ocjiaSjiemie pa3Maxa cyTOHHBix KOJie- 
6 aHHH TeMnepaTypu b noBepxHOCTHOM cjioe noHBLi (no cpaBHemno c cynecBio). 
y^HTHBaH MHKpOKJIHMaTHHeCKHe pa3JIHHHH, a TaK>Ke HMeiOIAHeCH B JIHTepa- 
Type AaHHBie o Sojibihoh ckopocth MHHepajiH3an;HH pacTHTejiBHHx ocTaTKOB 
b JierKHX noHBax (AjiencaHApoBa, JIiojkhh, 1966), mu hbaghjihcb o6Hapy>KHTB 
pa3JiHHHyio CKopocTB pa3Jio>KeHHH noA3eMHoii pacTHTeJiBHOH MaccBi b cynecH 
h THJKejioM cyrjiHHKe. Menee BepoHTHHMH npeACTaBjiHJiHCt pa3JiHHHH b cko- 
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pocl'H pa3Jio>KeHHH Ha^3eMHOH MaccBi Ha pa3Hbix no MexaHHnecKOMy cocTaBy 
no^Bax. OAHano 3a nepBue nojuopa roAa npoBeAeHHH onhiTa (1969—1970 rr.) 
AocTOBepHbix pa3JiHHHH mh Boo6in;e He o6napy>KHJiH. B noHcnax npnnHH ot- 
CyTCTBHH pa3JIHHHH MbI oSpaTHJIHCb K H3yHeiIHK) A^HTeJIbHOCTH H HOCJieAOBa- 
TeJIbHOCTH CMeH $H3H0JI0rHHeCKH pa3JIHHHBIX rpynn MHKp00praHH3M0B, o6hjibho 
npeACTaBJieHHHx b cynecn h TH>neJiOM cyrjiHHKe (CKajiOH, 1970; MnpomHH- 
neHKo, HoBHHKOBa-MBaHOBa h AP-, 1972). C 3toh ijeJiBio Ha o6enx pa 3 HOCTnx 
noTO b 1971 r. hbmh 6hjih 3 aJio>neHbi onbiTbi no pa3Jio>KeHHio hhcthx Be- 
m,ecTB — KJieTnaTKH h npoTenHa. 06 aKTHBHOCTH ii,ejiJiK)Jio3opa3pymHTejieB[ 


mm cyAHJiH no noiepe Beca jibhhhoh TKaHn; ajih on;eHKH A^HTejibHOCTH npoTen- 



Hopa3pynmTejien b KanecTBe 
KpHTepHH MbI HCH0JIb30BaJIH 
H3MeHeHHH HJIOH^aAH pa3- 
pymeHHH >KejiaTHHH, HaHe- 
ceHHOH TOHKHM pOBHHM 
cjioeM Ha OAHy noBepxHOCTb 
CTeKJIHHHOH HJiaCTHHKH pa3- 

MepoM 9x12 cm. CTeKJia 
c >KejiaTHHOH n jibhhhoh 


Piic. 1. Pa3Jio>KeHHe KjieTHaTKH 

li npoTenHa b noHBe. 

I. Pa3Jio>KeHHe cjioh wejiaTHHM Ha 
CTeKJiax b noHBe (b npoijeHTax 3a 
cyTKH): 1 — THJKejiooyrjiHHHCTHft 

ynacTOK, CTeKJia 3ajio>KeHbi wejia- 


THHoii BBepx; 2 — cynecnaHbiii 
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ynacTOK, CTeKJia 3ajio>KeHH jnejiaTH- 
Hoii BBepx; 3 — THHte ji ocyrjiHH hctmiI 
ynacTOK, CTeKJia 3ajio>«eHbi wejiaTH- 
Hofi bhh3; 4 — cynecHaHbifi ynacTOK, 
CTeKJia 3ajio>«eHbi >KejiaTHHOii bhh3. 

II . Pa3Jio>«eHHe jibHHHoii tkbhh 

b noHBe (b npoiieHTax 3a 1 Me- 
chh): l — eynecHaHbifi ynacTOK; 

2 — THwejiocyrjiHHHCTMii ynacTOK. 

III. KjiHMa«HarpaMMa (no TocceHy 
h BajibTepy) 3a 1971 r. (onbrniaH 
CTaHHHH «OTpa«Hoe»): A — KpuBaH 
xo«a TeMnepaTypw; E — KpuBwe 
xona oca«KOB; B — MecapM co 
cpejmeft MHHHMajibHoft TeMnepaTypott 
HHwe 0°, r — mcchijm c aficojiiOTHHM 
MHHHMyMOM HH»e 0°; A — 6e3MO- 
])03Hwii nepHoa; E — cyxoft nepnoH; 

— aScojiiOTHaH 3acyxa. 


TKaHBH) noMem;ajiHCB hoa noApe 3 aHHyio AepHHHy Ha rjiy6nHy 5 cm ( 30 Ha 
3ajieraHHH ochobhoh Maccbi noA3eMHHx opraHOB pacTeHnn). 

Ha6jiK)AeHHH noKa3ajin, hto hht0hchbhoctb pa3Jio>KeHHH npoTenHa b cy- 
neca 6mia HecnojiBKo Bbime (pnc. 1, /). Ilpn otom bhhbhjiocb 6 ojiBmoe 3Ha- 
neHne BJiarn B03Ayxa, KOHAeHcnpyiomeHCH b noBepxHOCTHHx cjiohx hohbh. 
B 3acynuiHBbie MecHijBi BepxHHH CTopoHa cTenoji b AneBHBie nacn 6biBaeT mok- 
poH ot o6hjibhhx Kanejien boah. Bhahmo, noaTOMy, b onTHMajiBHbix TeMnepa- 
TypHbix ycjiOBHHx pa3Jio>KeHHe >KejiaTHHOBOH aMyjiBcnn Ha Hen AocraraeT 
MaKCHMaJIBHHX BeJIHHHH. B TO H<e BpeMH HHJKHflH CTOpOHa CTeKOJI AHeM OCTa- 
eTCH cyxon. Ha CTeHKax, o6pam;eHHBix aMyjiBCHen bhh3, H3 -3a HeAOCTaTKa 
BJiarn jieTOM Ha6jiiOAaeTCH pe3KHH cnaA hht0hchbhocth pa3Jio>KeHHH Htejia- 
THHBI. 

HenoTopoe yBejinnemie BjiantHOCTH noBepxHOCTHHx cjioeB hohbbi b 3acym- 
jihbbih nepnoA o6Hapy>KHBajiH MHorne nccjieAOBaTejin (Hopbibkhh, 1927; 
Kojiockob, 1937; CKpennHCKHH, 1937; Bhjibih, 1940, h AP-)» xoth o6bhch0hhh 
M exaHH3Ma 3Toro HBjieHHH 6 hjih pa3JiHHHbiMH. On3HHecKoe o6i>HCHeHHe cyni;- 
hocth 3Toro HBjieHHH A&HO b pa6oTax A. B. JlbiKOBa (1954), J\. H. OHnyKOBa 
(1956), J\. H. OHnyKOBa h B. n. OcTannHKa (1963), KOTopne noKa3ajiH, 
hto b noHBe cymecTByeT nepeMenjeHne napoo6pa3Hon Bjiarn b HanpaBJieHHH 
TenjioBoro noTona, npn^eM hht0hchbhoctb ee nepeHoca nponopn;HOHaJiBHa TeM- 
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nepaTypHOMy rpaftneirry h Bjia^KHOCTH nonBbi. IloaTOMy AHeM ABH/KeHiie BJiarn 
H^eT CBepxy bhh3, a hohbio — CHH3y BBepx. OAHaKo, nan blihchhjiocb b! Jia- 
SopaTopHLix onHTax OH^ynoBa n OcTan^HKa (1963), cymecTByeT «recTepp3Hc 
BJia>KHOCTH», b CHJiy KOToporo noTOK BJiarn CBepxy bhh3 Sojibme, neM CHH3y 
BBepx. MccjieAOBaHHH, npoBeA6HHHe HaMH b none Ha paccMaTpnBaeMbix ynacT- 
nax, noATBepAHJin 3 to noJio>KeHHe. IIocKOJiLKy JierKne no MexaHHnecKOMy co- 
CTaBy noHBH oSna^aioT Sojitmen nopo3HOCTLio h TeMnepaTyponpoBOAiiocTbio, 
CKopocTb h rjiy6mia nepeMemeHHH BJiarn b hhx 6ojibme. B HameM onbrre oco- 
SeHHO CHJILHO na^ajia aKTHBHOCTb MHKpOOpraHH3MOB B 3aCyinJIHBHe MeCHIJH 
(pa3Jio>KeHne npoTemia na CTenjiax, 3 ajio>KeHHbix aMyjibcnen bhh3 h BepTHKaJib- 
ho) b TH>KejioM cyrjiHHKe, r^e HaKomieHHe KOHAeHcau;HOHHOH BJiarn BtipanteHO 
MeHbHie. ripn BepTHKaJIbHOH 3KCn03HH;HH CTeKOJI CHHH^eHHe HHTeHCHBHOCTH pa3- 
jion^eHHH npoTenHa b 3acynuiHBHe Mecnijbi 6 hjio 3HanHTejibHO MeHbme, nen Ha 
CTenjiax, o6pain;eHHbix 3Myjibcnen bhh3. Tan, Ha CTenjiax, 3ajion<eHHHx BepTH- 
KajibHo, HHTeHCHBHocTb pa3Jio>KeHHH b Kornje hiojih cocTaBHJia b cynecH 4,1% 
(ot oSmero ee KOJinnecTBa); a b TH>KejiOM cyrjiHHKe 1.4% b cyTKH, Ha CTenjiax >ne, 
oSpanjemibix aMyjibcnen bhh 3 , — cooTBeTCTBeHHO 1% h 0.1%. Ha6jno,n;a4ocb 
napaAOKcajibHoe HBJieHne: b jiernoH no MexaHHnecKOMy cocTaBy noHBe yc- 
jiobhh yBjian^HeHHH b 3acynuiHBoe BpeMH roAa OKa3ajmcb 6ojiee Sjiarortpn- 
hthlimh ajih npoTenHopa3Jiaraioin;Hx SaKTepnn, neM b TH>KejiocyrjiHHHCToH. 

B «OTpaAHOM» 6oJiee hjih MeHee npoAOjmmTejibHHn 3acymjiHBHH nepnoA 
HaSjnoAaeTCH hohth en^eroAHO. A6cojnoTHan BeceHHe-jieTHnn 3acyxa no cpeA- 
hhm MHorojieTHHM A&HHHM HOBTopneTCH 1 pa3 b 3—4 roAa (ManapesHH, 
1970). B toa npoBeAemm onHTa 3acymjiHBHH nepnoA ajihjich okojio 3 Mec^meB 
(pHC. 1, III). 

Bo Bjia>KHbie ce30Hbi (pamieH BecHOH h oceHbio) HHTeHCHBHocTb paajio- 
>neHHH npoTenHa Ha CTenjiax, 3ajio>KeHHHx aMyjibcnen BBepx h bhh 3 , npn- 
6jiH3HTejibHO OAHHanoBa (pnc. 1, /). OAHano b cynecnaHOH nonBe Jiynmee npo- 
rpeBaHne o6ecnenHBaeT pe3Koe noBbimeHne aKTHBHoern npoTeHHopa3Jiaraio- 
hi,hx MHKpoopraHH3MOB Ha CTenjiax, 3ajioH^eHHHx aMyjibcnen BBepx, yme 
b KOHije Man—Hanajie hiohh. HHTeHCHBHocTb pa3Jio>KeHHH >KejiaTHHbi b 3 to 
BpeMH cocTaBjineT okojio 5% b cyTKH. Ha cyrjiHHKe HHTeHCHBHocTb pa$jio- 
>KeHHH Aocrarajia Sojibmnx BejiHHHH jiheib b KOHije hiohh. OceHbio HecKOJtbKo 
6 ojiee BbicoKan TeMnepaTypa TH>KejiocyrjiHHHCTOH noHBH (no cpaBHeHHio c cy- 
necnaHOH) He oSecnennjia noBLimeHHOH aKTHBHOCTH pa3Jio>KeHHH npoTenHa. 
B A&HHOM cjiynae, no-BHAHMOMy, oTpmjaTejibHyio pojib CHrpaJio H36biTOHHoe 
yBjia>KHeHHe h cBH3aHHoe c hhm yxyAmeHHe aapaijHH b TH2KejiocyrjiHHHCToii 
noHBe. 

Akthbhoctb AejunoJio3opa3pyinHTejieH b cynecn b TeneHne Bcero BereTa- 
AHOHHoro nepnoAa BHme, neM b cyrjiHHKe (pnc. 1, //). EucTpoe npoMann- 
BaHHe cynecn HanaBmHMHCH b niojie ao>kahmh (pnc. 1, III) Bbi 3 Bajio pe^Koe 
yBejinneime ckopocth pa3Jio>KeHHH jibhhhoh TKaHH b Hanajie aBrycTa b ^toh 
noHBe. B to >Ke BpeMH npoManHBaHHe cyrjiHHKa nponcxoAHJio MeAJieiiHo; 
H3-3a HeAOCTaTKa BJiarn pa3Jio>KeHHe b 3 Tot nepnoA b HeM npaKTnnecKH oTCyT- 
CTBOBaJIO. 

Hamn nccjieAOBaHHH AenTejibiiocTH npoTeHHopa 3 Jiaraioin;Hx h ijejijiiojio- 
3opa3Jiaraiom,HX MHKpoopraHH3MOB noATBepAHJin AanHue 06 hx Sojibineii aK- 
thbhocth b cynecn. OAHaKO 3a nepBHe nojiTopa roAa nccjieAOBaHHH (1969— 
1970 rr.) mbi He o 6 Hapyn^HJiH 3 aMeTHbix pa 3 JiHHHH b ckopocth pa 3 JioHxeHHH 
pacTHTejibiioH Maccbi. BbiHCHemie npHHHH 3 Toro HBjieHHH Tpe 6 yeT, ho-bhah- 
MOMy, cneAHajibHbix MHKpo 6 nojiorHHecKHX nccjieAOBaHHH. Ha TpeTbeM roAy 
HaSjiioAeHHH b cyrjiHHHCTOH noHBe OTMenajiacb Aan^e Sojibrnan noTepn Beca 
HeKOTopbix o6pa3u;oB, npnneM BHemHHH bha hx chjibho h3M6hhjich. TaK, Kop- 
HeBHm;a Alchimilla monticola b cynecn nonepHejin h cA^JiaJincb xpynKiiMH, 
a b cyrjiHHKe b pnAe cjiynaeB ohh CTajin mhbkhmh, hpko-ph>khmh, c 6 eJiecbiMH 
nHTHaMH. npHHHHy 3THX pa3JIHHHH npeACTOHT BHHCHHTb. 

Bee HCCJieAOBaTejiH, H3ynaBmHe pa3Jion^eHHe pacTHTejibHHx octaTkoB, 
CHHTaiOT, HTO HHTeHCHBHOCTb 3TOrO npOAeCCa 3aBHCHT OT XHMHHeCKOrO COCTaBa 

pa3Jiaraioiii,erocH MaTepnajia (KpaBKOB, 1908; Lockett, 1938; IIIyMaKOB, 1941; 
TiopeMHOB, 1949; Nykvist, 1959; Koelling, Kucera, 1965, h apO- 


405 



B KaneCTBe HHftHKaTOpOB HHTeHCHBHOCTH pa3JIO>KeHHH HaMH 6hjih npn- 
HHTbl TaKHe IIOKa3aTeJIH, KaK H3MeHeHHe CO^ep/KaHHH 30JIBHHX 3JieMeHT0B, 
a30Ta, cooTHomeHHH C : N, a Tan>ne cooTHOineHHH ochobhhx rpynn opraHH- 
aecnHX Bem;ecTB. 

Ecjih hcxojjhhh pacTHTejiLHHH MaTepnaji pacnojiojnnTb no B 03 pacTaH)in;HM 
3HaaeHHHM C : N b o6pa3n;ax opraHOB pa3JinaHHx bh^ob pacTeHHH, to nopa^on 
nx pa3Mem;eHHH b nepBHe 6 Mecan;eB onHTa 6yu;eT npn6jiH3HTejibHO tbhhm me, 
nak n npn pacnpeAejieHHH no CTeneHH nx pa3Jio>neHHH, yaHTHBaeMon no ySHjin 
Beca (cm. Ta6jinn;y). 

C o o t h o m e h n e C:N b ncxopax o 6 p a 3 u, a x h c t e n e h b 
ii x pa3jio>KeHHH a e p e 3 6 m e c a n, e b ot h a h a ji a onuTa 


Buff 

HacTH pacTeHHft 

C : N 

CTeneHb pa3Jio>KeHHH 
(b npoijeHTax 
k ncxoflHOMy Becy) 

Trifolium pratense 

JIhctbh .... 

22 

76 

» » 

KopHH .... 

41 

62 

Agrostis tenuis 

JIhctbh .... 

59 

48-51 

Alopecurus pratensis 

» 

55 

43-46 

Alchimilla monticola 

KopHH .... 

54 

28-44 

Trifolium pratense 

CTeOjin .... 

79 

47 

Agrostis tenuis 

» 

79 

31-44 

Alopecurus pratensis 

» 

87 

27—32 

Agrostis tenuis 

KopHeBHma . . . 

81 

16-20 

Alchimilla monticola 

» 
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B 6ojiee no3AHne cponn (aepe3 roA n 6ojiee nocjie Haaajia onHTa) yna3aH- 
hhh noKa3aTejib y me He corjiacyeTca co 3HaaeiiHHMH C : N, nocnojibny 3to 
OTHonieHne b aacraaHO pa 3 Jio>KHBmencH pacTHTeJibHon Macce 3aBncnT He 
tojibko ot coAep>KaHHH b Hen yrjiepofla n a30Ta, ho h ot co^ep^KaHna hx b op- 
raHH3Max (rpn6ax, SanTepnax, Bo^opocjiax h flpyrnx), 3acejiaioin;Hx 3Ty 
Maccy no iviepe ee pacna^a, a Tan>ne b o6pa3yioin;Hxca ryMycoBHx BemecTBax. 
HMeHHO noBTOMy b nepnojii HCCJie^oBaHHH aobojibho aeTKO npocjieamBajracb 
ce30HHtie KOJie6aHHH C : N (pnc. 2). K oceHH pacTHTejibHbie ocTaTKH (no^- 
CTHJiKa) o6hjibho 3acejiaioTCH MHKpoopraHH3MaMH (CKaaoH, 1970; IlaBJioBa, 
1970). K 3TOMy >ne BpeMeHH b pa 3 Jiaraioin;eHca Macce HanamiHBaioTca ryMy- 
coBue Beu;ecTBa. CooTBeTCTBeHHO 3 T 0 My oTHomeHHe C : N CHmnaeTca. K Beene 
(o6pa3ijbi ciiHMajiHCb cpa3y nocjie Taaima CHera) pacTBopHMHe <$opMH ryMyca, 
SoraTHe a30T0M, bhhochtch, a MHnpoopraHH3MH (SanTepnH, MHHpocnomiae- 
CKne rpn6n, aKTHHOMHijeTbi, Bo^opocjin) em;e He pa3BHBaioTCH b nojiHon Mepe. 
Pe3yjibTaTOM 3Toro HBJiaeTca 3 aMeTHoe yBejmaeHHe C : N. Pa3Max nojiefiaHHH 
C : N b pa3Hbix o6pa3n;ax Bbipa>neH b pa3HOH CTeneHH h 3aBHCHT, no-BH^HMOMy 
(Hapa^y c ApyTHMH npnanHaMH), Tan>ne ot Hajinana b pa3Jiaraioin;eMca Ma- 
Tepnajie ochobhhx aaeMenroB mrraHHa ^jih pa3BHBaK>m;Hxca pe^yi^eHTOB. 

06 HHTeHCHBHOCTH npou;eccoB ryMH(|)HKan;HH no^3eMHOH pacTHTeJibHon 
mbcch mh cyu;HJiH no H3MeHeHHio coAepn^aHHH opraHHaecnoro BenjecTBa b 06- 
pa3n;e noaBH, BMecTe c noTopon b HaaaJie onHTa b MemoaKH H3 nanpoHOBoro 
TpHROTB/Ka 3aKJia,IIiHBaJIHCb KOpHH H KOpHeBHHi;a. IloCKOJIbKy CKOpOCTb pa3- 
jio>KeHHH nocjieAHHx y pa3Hbix bh^ob pacTeHHH pa3JinaHa (cm. Ta6jinu;y), 
Heo^HnaKOBHM 6hjio h nocTynjieHne opraHHaecnoro BenjecTBa b noaBy. Ha- 
6jno ( a;eiiHH JI. H. AjiencaH,a;poBOH h M. O. JIioamHa (1966) b JiaSopaTopHbix 
ycjiOBHHx HOKa3ajiH, aTo npn pa3Jio>neHHH pacTHTeJibHon mbcch, 6oraTon 
a30T0M, HHTeHCHBHocTb MHHepajiH3aijHH HH/Ke, a ryMH(|)HKan;HH BHme, aeM 
npn pa3JiO/KeHHH MaTepnajia, Se^Horo a30T0M; b cyramme HHTeHCHBHocTb 
MHHepajiH3an;HH pacraTejibHoro MaTepnajia HH>ne, aeM b necne. B HarneM 
onbiTe npn pa3Jio>neHHH fie^Hbix a30T0M nopHen Agrostis tenuis (pnc. 3) co- 
Aep^Kanne opraHHaecnoro BenjecTBa b cynecaaHOH noaBe He OTjinaajiocb ot 
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TaKOBoro b KOHTpojibHHx o6pa3H;ax (6e3 KopHeBon Maccn), t. e. HaKonjieHHH 
ero b noaBe 3a caeT pa3Jio>KeHHH KopHen He nponcxoflHJio. B thjkcjiom cyrjiHHKe, 
r,n;e ycjioBna o6pa30BaHHH h 3aKpenjieHHH ryMyca Jiyame, aeM b cynecn, co- 
AepjKaHne yrjiepo^a b HCHbrryeMHx o6pa3n;ax 6hjio HecKOJibKo 6ojiee bbicokhm, 
aeM b KOHTpojie. OftHaKo yme k oceHH 1970 r. 3th pa3JiHana crjiaaoiBajiHCb. 
BpeMeHHoe yBejinaenne co^epjKaHHH opramiaecKoro BemecTBa b o6enx pa3- 
hocthx noHBbi c KOpHHMH Alopecurus pratensis 6hjio 6ojiee 3HawrejibHbiM. 
MaKCHMyM yrjiepofla o6Hapy>KHBajica BecHon 1970 r. (t. e. aepe3 ro,u; nocjie 
Haaajia onHTa). OflHOBpeMeHHO chjibho yBejmanJiocb oTHomeHne C : N, hto 
CBH^eTejibCTByeT o CJia6on ryMH^mjnpoBaHHOCTH nocTynHBmnx b noaBy opra- 
HnaecKHx BenjecTB (rpy0HH ryMyc). Ha6jno,u;aBineecH BpeMeHHoe yBejinaeHne 
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Phc. 2. Ce30HHtie H3MeHeHHH OTHomeHHH C : N npn pa3ji0JKeHnn pacTii- 
TejibHOH MaccEi Alopecurus pratensis . 

A — jihctbh; E — CTe6jra; B — KopHeBnma; r — kophh. 1 — cynecnaHuft ynacTon; 
2 — THmejiocyrjiHHHCTuft yHacTOK. 


co,a;ep}KaHH£ opramiaecKoro BemecTBa b noaBe MOJKeT Shtb cBH3aHO c pa3Jio- 
>KeHneM He tojibko BHeceHHon no,u;3eMHOH MaccH, ho h mcjikhx CBenuix hjih 
aacTHHHO pa3Jio>KeHHHx aacTen pacTeHnn, ocTaBmnxca b noaBe (nocae npo- 
cenBaHna ee nepe,u; HaaajiOM onHTa aepe3 chto c aaea mh b 5 mm), a Taione c ec- 
TecTBeHHHM nocTynjieHneM ryMyca H3 BHmejie>Kain;eH jjepHHHH. CyMMapHoe 
BJinaHne HepeaHCJieHHHxnpon;eccoB3aMeTHonepeKpHBaeT 3<J)(J>eKT pa3JioaceHHa 
HCxo^Horo ryMyca hohbh. B kohtpojibhhx o6pa3n;ax nonojmeHHe opramiae- 
CKoro BemecTBa hijio jiheib 3a caeT ,n;Byx nocjie^HHX hctohhhkob, KOTopHe, 
OftHano, bochojihhjih y0Hjib yrjiepo,n;a npn pa3Jio>KeHHH HMeBmeroca b noaBe 
neperHoa. 

B TeaeHne nepBHx 6 MecaijeB (^o oceHH 1969 r.) H3 pa3Jiaraioni;6Hca nofl- 
3eMHon pacTHTejibHOH MaccH b noHBy nocTynaa ryMyc, aobojibho SoraTHH a30- 
tom, o6pa3yioni;™ca 3a caeT jierno Mo6njiH3yeMHx BemecTB, b nepByio oaepeftb 
npoTenHa (Ilpox, 1960). O^HOBpeMeHHO hijio BHmeJiaanBaHne 03 pacTHTejibHbix 
ocTaTKOB h 30JIBHHX Bem^CTB, b tom HHCJie Ca, oSecneanBaioiimro 3aKpenjieHne 
ryMyca b noaBe. B HTore k Hoafipio 1969 r. b ohhthhx o6pa3n;ax noaBH coot- 
HomeHHe C : N OKa 3 ajiocb 3HaanTejibHO 6ojiee hh3Khm, aeM b KOHTpoJibHHx. 

^aHHHe Hamnx ohhtob n 03 B 0 Jiai 0 T HecKOJibKo ,o;eTajiH3HpoBaTb npoijecc 
BHHOca 30JibHHx 3JieMeHT0B npn pa3Jio>KeHHH pacraTejibHOH MaccH. Hanpn- 
Mep, B3HB 3 a ncxoftHHH MaTepnaji CBea^yio BeceHHioio noflCTHjmy Agrostis 
tenuis (nepe3HMOBaBmHe cyxne, coxpaHaioni;^ em;e CBa3b c MaTepuncKOH 
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ocoqbk) no6ern, jien^amne Ha noBepxHocTH hohbli), mu o0Hapy>KHJiH aobojibho 
cjia6oe BbunejiaanBamie Kajina npn AajibHenmeM ee pa3Jio>KeHHH (pnc. 4, A). 


% 



CpaBHeHne c 30jilhhm eocTaBOM 
" 3ejieHOH MaccH (BpeMH B3hthh 
npo6bi — hiojib 1966 r.) nona- 
3ajio, hto k BecHe ocHOBHaa 
aacTt 3Toro 3JieMeHTa H3 3acox- 
10 mnx no6eroB 6tuia yme BUMUTa. 
OcTaBmaaca aacTb aobojibho 
npoaHO yAepyKHBajiacb b pa3Jia- 
raiomenca Ha,u;3eMHOH Macce. 
10 Mo>kho nojiaraTb, hto 3aKpemie- 


Phc. 3. H3MeHeHne OTHomeHHH C : N 
t.O a coAepjKaHHH opraHHaecKoro Benje- 
CTBa b noHBe (yrjiepoA b npoijeHTax 
ot a6cojiiOTHO cyxoii noaBBi). 

A — o6pa3ijbi noaBM c kophhmh Agrostis 
tenuis] ; B — o6pa3ijbi dohbm c kophhmh 
Alopecurus pratensis', B — KOHTpojib (noHBa 
6e3 KopHeft). 1 — yrjiepon b thjkcjiom 
cyrJiHHKe; 2 — yrjiepoa b cynecn; 3 — G : N 
b th>k6jiom cyrJiHHKe; 4 — G : N b cynecn. 


Hne K b pa3Jiaraioiii;eMca cyficTpaTe — btophhhhh npoijecc, nocKOJibny MepT- 
BH6 pacTHTejibHHe TKaHH He o6jia,n;aioT choco6hoctlio npoaHO ero y,n;ep>KHBaTb. 


A 



Phc. 4. H3M6HeHne 30JibHoro cocTaBa pa3JiaraK)meiicH pacTHTejibHon Maccti (b npo- 
ueHTax ot a6cojiioTHo cyxoro Beca). 

A jihctbh Agrostis tenuis', B — jiHCTbH Alopecurus pratensis’, B — kophh Agrostis tenuis’, 
r — KopHeBuma Alchimilla monticola. 1 — 3ejieHan Macca b niOHe 1966 r.; 2 — noflCTHJiKa b Mae 
1969 r. (HCXOHHHii MaTepHaji); 3 — noncTHJiKa b HonOpe 1970 r.; 4 — noflcmiiKa b Mae 1970 r. 


AHaaornaHO noBeAemie P, S h Mg. C yBejinaeimeM CTeneHH pa3Jio>KeHHH 
aaMeTHO B03pacTaeT BTopnaHoe 3aKpenjieHne PhS (pnc. 4, E , F). HanpoTHB, 
Aojih Ca n Mg k BecHe CHHTKaeTca. HHTeHCHBHOCTL Bbmoca Si (H3BjieKaeMoro 
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5% cojihhoh khcjiotoh) nopoio cooTBeTCTBOBajia, a name OTCTaBajia ot TeMnoB 
MHHepajiH3an;HH opraHnaecKOH MaccH. Hamn ^aHHLie He ho 3 Bojihiot c^eiiaTL 
onpeAejieHHHx bhboaob o noBeftemra Si, H3BjieKaeMoro mejioabio, Fe h Al, 
nocKOJibKy Ha co^epn^aHHe hx b 30Jie o6pa3n;oB chjibho bjihhiot MHHepajibHbie 
HpHMeCH. 

CxoAHue c HamHMH ^aiiHLie 6lijih nojiyaeHH KojiJiHHroM h Kyaepa (Koel- 
ling, Kucera, 1965), HafijnoAaBmHMH blihoc P, Mg h K, a Taione oTHOCHTejibHoe 
HaKOHJieHne KpeMHHH b BeTomn CTenHbix 3JiaKOB ao nepexoAa ee b noACTHJiKy. 
^jih Ca hmh o6Hapy>KeHbi jihhib Heonpe^ejieHHbie H3MeHeHHH co^epjKaHHH 
3Toro 3JieMeHTa b pa3pyinaioin;eHCH HaA3eMHOH pacTHTejibHOH Macce. 

Bonpoc o BHHOce H3 pacTHTejibHHx ocTaTKOB Ca HMeeT npmmHnHajibHoe 
3Haaeirae, Tan Kan b npoijecce ryMH<J)HKan;HH 3 tot ajieivieHT nrpaeT pemaiomyio 
pojib, onpe^ejiHH ho^bh^hoctb ryMaTOB, a 3HaaHT, h o6pa30BaHne ryMycoBoro 
ropH30HTa noHBH. B HarneM onbiTe npn pa3Jio>KeHHH oTMepmen HaA3eMHOH 
Maccbi no npomecTBHH 6 MecaijeB (k oceHH 1969 r.), nan npaBHJio, o0Hapy>KH- 
Bajiocb OTHOCHTejibHoe HaKonjiemie Ca. OcBo6o>KAeHHe 3Toro 3JieMeHTa H3 
HOA3eMHOH MaccH pa3HHx pacTeHHH mjio no-pa3HOMy (pnc. 4, B , 7 1 ). Tan, 
Bbim;ejiaHHBaHHe Ca H3 KopHen h KopeBHm; Agrostis tenuis hijio hht6hchbho 
( pnc. 4, B); H3 KopHeBHm Alchimilla monticola Me^jieHHO (pnc. 4, 7 1 ), hto 
npHBejio k oTHOCHTejibHOMy HaKonjieHHio ero b cyficTpaTe. HcxoAHtie o6pa3ijbi 
KopHeBHHi; nojieBHijbi 6 hjih 6eAHH najineM, a o6pa3n;H KopHen — He tojibko 
K aJineM, ho h a30T0M. 3 to hbhjiocb topmo30m rjih. pa3BHTHH MHKpoopra- 
hh3mob. IIoaTOMy pa3Jio>KeHHe no,n; 3 eMHOH pacTHTejibHOH MaccH 3Toro 3Jiana 
mjio MeAJieHHo, a coAep>KaBinHHca b Hen Ca 3aKpenjiHJica hmh jihhib b HefioJib- 
moH CTeneHH; ocHOBHaa Macca ero BHHOCHJiacb b noaBy. KopHeBHma ManaseTHH 
coAep>KaT 3HaanTejibHO 6ojibnie Kajina. 3 to C03AaeT npeAnocujiKH ajih jiyamero 
BTopnaHoro 3aKpenjieHHa KajibijHa. Bhhoc ero b noaBy npn pa3Jio>neHHH nop- 
HeBHifl; MaHjKeTKH meji MeAJiemiee, aeM MHHepajiH3an;HH opraHHaecKon aaCTH, 
HTO npHBejio K OTHOCHTejibHOMy HaKOHJieHHK) Ca B HOA3eMHHX OCTaTKaX 3TOTO 
pacTeHHa. K BecHe 1970 r. pa3Jiaraioin;aaca pacTHTejibHaa Macca (nan naA 3 eM- 
Haa, Tan h noA3eMHaa) OKa3ajiacb o6eAHeHHOH 3 thm 3jieMeHT0M, Tan nan b 3hm- 
Hne h Becemme Mecan;H TeMn BbimejiaaHBaHHH ofiroHHJi HHTeHCHBHOCTb pa3- 
Jio>KeHHa opraHnaecKHX komhohchtob. 

IloAcaeT 3anacoB 30 jibhhx 3jieMeHT0B b pa3Jiaraioiii;eMca pacTHTejibHOM Ma- 
Tepnajie h nocTpoeHne pa^oB BHHOca Ha ocHOBaHHH ototo noAcaeTa noKa3aJiH, 
hto Ha ncpBOH CTaAHH pa3Jio>KeHHa (k oceHH 1969 r.) 30JibHHe 3JieMeHTH no 
hoabhhoiocth pacnojiaraioTca b cjieAyiomeM nopaAKe: K || P, S,Si || Mg, Ca. 
B npeAejiax rpynnH b pa3HHx o6pa3n;ax 3 th 3JieMeHTH MoryT MeHaTbca Me- 
ctbmh. McKJiioaeHHe cocTaBJiaioT o6pa3n;H jihctbob h noA3eMHOH Maccbi nojie- 
bhh;h, b KOTopHx HexoAHoe coAepa^aHHe najina 6 bijio HeBejiHKo. TaKHM o6pa- 
30 m, ajih naaajibHOH ctbahh BHm;ejiaaHBaHHa npn pa3Aejn*HOM KOMnocrapo- 
BailHH o6pa3H;OB pa3HHX BHAOB pacTeHHH RJlfL 6oJIbHIHHCTBa H3 hhx nojiyaeH 

TanoH >ne paA, kotophh ycTaHOBJieH A. H. Tpohijkhm (1949) ajih jiyroBoro 
TpaBOCToa b n;ejiOM. Ho 3tot paA A^HCTBHTejieH jiheib b tom cjiyaae, ecjin hc- 
xoahhh MaTepnaji em;e He 6hji 3aMeTHO 3 aTpOHyT npoijeccaMH BHmejiaaHBaima. 
B 6ojiee ho3ahhx CTaAHax pa3Jio>KeHHa nopaAOK Bbrnoca MHHepajibHbix 3Jie- 
MeHTOB MeHaeTca. HHTeHCHBHOCTb Bbmoca TorAa b 3HaaHTejibHOH CTeneHH 3a- 
BHCHT OT COAGp>KaHHa B paCTeHHaX OCHOBHbIX 3JieMeHT0B HHTaHHa H HaXOAHTCa 
b npaMOH CBa3H co cnocofiHOCTbio HacejiaiomHx hx MHKpoopraHH3MOB notJio- 
m,aTb hjih 3aKpenjiaTb tot hjih hhoh 3 JieMeHT. npoxoAHm;HH npn 3tom npoijecc 
BTopHHHoro CHHTe3a TeM HHTeHCHBHee, aeM BjiaronpnaTHee rjih. MHnpoop- 
raHH3MOB cooTHomeHHe 30jibhhx 3 JieMeHT 0 B h a30Ta b pa3JiaraioiAeMca Ma- 
Tepnajie. 

OpraHH3Mbi, 3aceJiaiom;He pa3Jiaraioin;Heca pacTHTejibHbie ocTaTKH, ona- 
3HBaiOT BJIHHHHe H Ha 6HOXHMHHeCKHH COCTaB HOCJieAHHX (pnc. 5). Tan, B co- 
Aepa^aHHH cjio>khhx yrjieBOAOB (reMHn;ejiJiioji03bi h KjieTaaTKH x ) npocjie>KHBa- 
BaioTca ce30HHbie H3MeneHHa, HanpaBJieimocTb KOTopbix npoTHBonojioaviia 


1 IIpeABapHTejiBHHe aHajiU3Li noKa3ajin oTcyTCTBHe Kpaxnajia b licntnyeMOM MaTe- 
pnajie. 


409 



H3MeHeHHio co^ep>KaHHH npoTenna. K oceHH KOJinaecTBo npoTemia yBejmanBa- 
jiocb, Tor^a nan coAepasaHne cjioaunax yraeBOAOB cmmajiocb. IIpHaHHOH btoto 
HBJIH eTCH HHTeHCHBHOe pa3BHTHe MHKpOOpraHH3MOB B TenJIOe BpeMH ro^a, 
KOTOpbie pa3Jiarajin yrjieBo^H c o^HOBpeMeHHHM CHHTe30M BTopnaHoro npo- 
TenHa. IlpH 3 tom, no-BH^HMOMy nuio KaK 6aKTepnajibHoe, Tan h rpH0Hoe pa3- 
Jioatemie. OflHaKo b 3acymjiHBHe MecaijH rpnSHaa $Jiopa yrHeTeHa; Hepe^KO 
HMeeT MecTo jih3hc rpH0HHx rn(|) 6aKTepnaMH (ApHCTOBCKaa, IlapHHKHHa, 

1962). 

K BecHe (o6pa3n;H CHaTH cpa3y nocae Taamia CHera) HaSaio^aeTca ^ejinr- 
HH(|)HKai];Ha pasjiaraiomeHca MaccH. B no3AHeoceHHHH h 3hmhhh nepnoAH 
(b 1969 r. npoMep3aHne noaBbi HacTynnJio b KOHn;e AenaSpa, a b 1970 r. noaBa 
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Phc. 5. H 3 MeHemie coAepjKama ochobhhx SnoxHMnaecKHX rpynn Be- 
m;ecTB (b npon,eHTax ot hx cyMMH) npn pa 3 Jio>KeHini Agrostis tenuis. 

A — jihctbh; E — CTeGjin; B — KopHeBnma; r — kophh. l — caxapa; 2 — 
reMHpejuiK)Jio3a; 3 — KJieTqaTKa; 4 — npoTeim; 5 — jinrHim; 6 — 30Jia. 


BOo6m;e He npoMep3ajia) 3a pa3Jioa<eHHe, no-BHAHMOMy, OTBeTCTBeHHH b ochob- 
hom rpaSn, cnocofiHbie pa 3 JiaraTb CTOHKne opraHnaecKne KOMnoHeHTH (Ko- 
HOHOBa, 1963; HacTyxnH, 1945; ^acTyxHH, HnnojiaeBCKaa, 1969). Bojiee 
^ocTynubiH 3HepreTnaecKHH MaTepnaa k 3TOMy BpeMeHH b 3HaanTejibHOH CTe- 
neHH ncaepnaH. E. H. MmnycTHH h 3. O. TenjiaKOBa (1959) canTaioT, hto 
MHorne rpn6bi — ncnxpoTOJiepaHTHH. B 3hmhhh nepnoA ancjieHHOCTb HeKO- 
Topbix H3 hhx MoaseT B03pacTaTb. 0 bo3mo}khocth aKTHBHOH MHKpoSHOJiornae- 
ckoh AeaTejibHocTH b 3HMHee BpeMa CBHAeTeJibCTByioT h ^pyrne HCCJie^oBa- 
Tejin (IlaHaceHKo, 1944; CaMijeBHa, 1953; Loub, 1960; Ape$beBa, 1963; 
Ape(|)beBa, Kojigchhkob, 1964, h aP-)- 

BoAHopacTBopHMHe yraeBOAH hbmh 6hjih oSHapya^emj b Haaaae onHTa 
(1969 r.) b CBea^ea BeceHHen noACTHJiKe (pnc. 5). OceHbio 3Toro me ro^a h Bec- 
hoh caeAyiomero 1970 r. b HaA3eMHOH Macce ohh oTcyTCTBOBajin, a aepe3 hoji- 
Topa ro^a nocae Haaaaa onHTa (k oceHH 1970 r.) b noACTHJiKe bhobb o0Hapy- 
H^eHo ao 1 % BOAHopacTBopnMHX peAyn;Hpyiom;Hx BemecTB b nepecaeTe Ha rjiio- 
K03y. B pa3Jiaraion];eHca KopHeBon Macce hx 6mjio Aa>Ke 6ojiee 1%. BTopna- 
Hoe noaBjieHHe caxapoB 3a$HKCHpoBaHO Tanase 3. Apbhcto (1970) npn pa3- 
JIO/KeHHH TpaBHHHCTHX paCTHTeJIbHHX OCTaTKOB B JieCy; 3T0 HBJieHHe aBTop 
oSbHCHaeT THApojiH30M 6ojiee npoaHHx KOMnoHeHTOB opraHnaecKoro Bem;e- 
CTBa, a TaKjKe MHKpo6nojiorHaecKHM CHHTe30M. HccjieAOBaHna A. A. HMme- 
Hen;Koro (1938) noKa3ajin, aTO oSHapyaurrb npoAyKTbi pacmemieHna cjioamHX 
yraeBOAOB b ycaoBnax aapaijHH HeB03Moamo BCJieACTBne 6biCTporo norjiom;e- 
hhh hx MHKpoopraHH3MaMH. B nameM onHTe o6Hapy>KeHne BTopnaHoro noaB- 
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jieHHH caxapoB 3a cneT rnApojiH3a 6 hjio 6ojiee BepoaTHHM ^jih o6pa3u;oB hoa- 
3eMH0H MaccH, r%e bo3mo/Khh jiOKajibHbie ycJioBHH ana3po6H03a. 

B. B. HoBOTejibHOB h B. A. Ba^oBa (1938) Hamjin y HenoTopbix khcjioto- 
o6pa3yK>m;Hx rpnfioB cnen;H(|)HHecKHe peAyijnpyiomHe BemecTBa, cnocoSnHe 
(ofipaTHMo) okhcjihtbch h, no-BH^HMOMy, HTpaiomme Ba>KHyio pOJIb B HX 
H{H 3 He,iiieHTejibHOCTH. Bo3mo>kho, hto HeKOTopaa aacTL ofiHapymeHHHx naMH 
peAynmpyiomHx BemecTB othochtch k 3toh rpynne coe^HHeHHH. 

BblBO^bl 

1. PacTeHHH pa3Hbix bhaob pa3JiaraioTCH c pa3Hon cnopocTbio; Heo^HHa- 
KOBa HHTeHCHBHOCTb pa3JIOmeHHH H OT^eJIbHHX OpraHOB OAHOTO BH^a. 

2. Ha nepBHx CTa^nax pa3JiomeHHH yfibiJib Beca pacTHTejibHHx ocTaTKOB 
TeM 6ojibme, aeM MeHbme oTHomeHne C : N. Ha 6ojiee ho3ahhx CTa^nax 
TaKon KoppejmijHH He o0Hapy>KeHO. 

3. B pa 3 Hbie ce 30 HH ro^a HHTeHCHBHOCTb npoijeccoB, onpeftejiaioiijHx 
cooTHomeHne C:N b pa3Jiaraioiii;eHCH Macce (pacnaA, pecHHTe3, BHMHBauHe 
npO^yKTOB pa 3 JIOH^eHHH B HOHBy H AP-) pa 3 JIHHHa. n03T0My JieTOM, KOr^a B03- 
pacTaeT HHTeHCHBHOCTb HaKonjieHHH BTopHHHoro a30Ta b pa3Jiaraioju;eHCH 
pacTHTejibHon Macce, cooTHomeHne C : N CTaHOBHTca MeHbme, a bcchoh, nocjie 
TaaHHH CHera, B03pacTaeT. 

4. JleTOM b pa3Jiaraiom;eMCH cyficTpaTe CHHmaeTca rojih. yrjieBOAOB, hto 
H pHBO^HT K OTHOCHTeJIbHOMy HaKOHJieHHK) JIHTHHHa; 3a 3HMHHH HepHOA 00- 

HapymeHa AeJinrHH<|)HKai];HH MaTepnajia. 

5. B pacTHTejibHHx ocTaTKax, noABepraBmnxca AJiHTejibHOMy pa3JiomeHHio, 
o6HapymeHo BTopnaHoe naKonjieHne BOAHOpacTBopHMLix peAyijHpyiomHx 
Bem;ecTB. 

6. Ha nepBHx CTa^nax pa3JiomeHHH npn KOMnocTHpoBaHHH pa3HHx bh- 
AOb pacTeHHH HafijnoAajiacb Ta me nocae^oBaTejibHOCTb b BLimejiaaHBaHHH 
30JibHHx 3JieMeHT0B, KOTopaa xapaKTepHa RJin jiyroBoro TpaBocToa b ijejioM. 
Ha 6ojiee ho3ahhx CTa^nax cnopocTb BHHOca pa3Hbix 30JibHbix 3jieMeHT0B 
MeHHeTCH B CBH3H CO CHOCoBhOCTBIO HaCeJIHIOH^HX CySCTpaT MHKpOOpraHH3MOB 
norjiom;aTb hjih 3aKpenjiaTb tot hjih hhoh ajieMeHT. 
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OIIblT HCnOJIb30BAHHfl BOflOPOCJIEH 
nPH H3YHEHHH CAHHTAPHOrO COCTOflHIl H IIOHB 

N. P. MOSKYICH. AN EXPERIENCE OF USING ALGAE 
IN STUDYING SANITARY CONDITION OF SOILS 

itpHBOAHTCH pe3yjibTaTbi H3yueHHH BiiAOBoro cocTaBa BOAopocjieii b aHTponoreHHbix 
nouBax c pa3Hoii cTeneHbio 3arpH3HCHHH. Ha ocHOBaHim conocTaBJiemiH caHinapHLix 
XHMHKo-6aKTepHOJiornnecKHX n 6nojioriiuecKHX nccjieAOBaHnii noKa3aHO, hto HeKOTopue 
BiiAbi BOAopocjieii MoryT Shtb Hcnojib30BaHbi b KauecTBe noKa3aTejieii CTeneim 3arpn3HeHHH 
HOHBbl. 

HcnojiL 30 BaHHe MHKpocKonimecKHX BOAopocjien Kan noKa3aTejien ca- 
npofiHocTH cpeAH HMeeT ahbhioio hctophio, mspono npuMeHneTca rjih oiieHKH 
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caHHTapHoro coctohhhh boabi h b pemeHHH Apyrnx BonpocoB camrrapHOH ox- 

paHLI BO^OeMOB. 

B nacTOHin;ee BpeMH b 3 tom HanpaBjieHHH b CCCP hpoboahtch nrapoKike h 
oaeHb HHTepecHLie hccjig^obbuiih b pa^e Me^ni^HHCKHx By30B: npHMeuHTejtLiio 
k MopcKHM Bo^aM — b BoeHHO-MeAHijHHCKOH anaAeMHH b JleHHHrpaAe na 
Ka^e^pe BoeHHO-MopcKoa h paAHaijHOHHOH rHrneHH H. H. AjkJjhmobhm, npn- 

MeHHTeJIbHO K npeCHHM BOABM — B OmCKOM MeftHIJHHCKOM HHTHTyTe A. H. CKa- 
SnaeBCKHM n ero yaeimKaMH, b OpeH0yprcKOM mgahijhhckom micTHTyre 
JI. C. Ejiiomhhoh h ^pyrHMH. 

Bonpoc 06 ncnojib30BaHHH noaBeHHbix Bo^opocjien b ijejiax oijeHKH CTe- 
neHH 3arpa3HeHna hohb ape3BbiaaHHO HHTepeceH, ho Maao H3yaeH (Fojijiep- 
6ax h IIlTHHa, 1939). B oTeaecTBeHHon jinrepaType, HacnojibKo naM H3Bec^HO, 
HMeeTca jmmb OAHa pa6oTa Tanoro po^a, nocBam;eHHaa MHKpofiHOJiorHaecKOMy 
aHajiH3y hohbh r. ^HenponeTpoBcna (ropoBHij-BjiacoBa, 1927). B 3 Toh pa- 
6oTe gamine o BOAopocjiax npaBaenaioTca Kan AonojiHemie k pe3yjibTaTaM 06- 
njero SaKTepnoaorHaecKoro aHajiH3a. Abtopom o6Hapy>KeHO 7 bhaob bqao- 
pocjien, H3 hhx SojibniHHCTBo aBjiaiOTca a- h p-Me30canpo6aMH. 

H. H. Hhkhthhckhh b cbohx pafioTax (cm., Hanpimep, Hhkhthhckhh, 1909) 
yKa3HBaji, hto npn BnojiorHaecKHX HCCJie^oBaHHax Ha nojiax opomeHHa Ha 
noBepxHOCTH yaacTKOB Mbi naxoftHM o6hhho oaeHb aeTKyio BnojiorHaecKyio 
KapTHHy, xapaKTepn3yioHiiyioca ape3BbiaaHHO nbimHHM pa3BHTneM onpeAe- 
jieHHHx $opM BOAopocjien, H3 kotophx Hanfiojiee aacTo BCTpeaaioTca Oscil - 
latoria limosa, O. tenuis h neKOTopLie Apyrne. 

LJejibio HamnxHCCJieAOBaHHH, KOTopwe npoBOAHJincb CHCTeMaraaecKH c 1966 
no 1969 r., 6 hjio BHHBjieHHe BHAOBoro cocTaBa BOAopocjien b noaBax c pa3HOH 
CTeneHbio 3arpa3HeHHa n hx pojin b caHHTapHoii oijeHKe cocToaHna noaB. Ila- 
paJiaeJibHO c ajibroJiornaecKHMH npoBOAHJincb caHHTapHO-6aKTepHOJiorHaecKHe 
H CaHHTapHO-XHMHHeCKHe HCCJieAOBaHHa. 

OSbeKTOM Haninx HCCJieAOBaHHH 6 bijih aHTponoreHHHe yaacTKH noaBbi 1 
b aepTe KpynHoro HacejieHHoro nyHKTa h b ero onpecTHocTax, KOTopwe b 6 ojib- 
HiHHCTBe cayaaeB npeACTaBJiaan co 6 oh aepH03eMbi h HMejin pa3jmaHyio CTe- 
neHb 3arpa3HeHna. Hctohhhkom 3arpa3HeHna aBJiaancb pa3Hoo6pa3HHe npo- 
MHHIJieHHHe H X03HHCTBeHH0-6bIT0Bbie OT6pOCH. IIoaBH HaCeJieHHbIX MeCT 
6ora™r opraHnaecKHMH BenjecTBaMH, KOTopue noABepraiOTca HHTeHCHBHOH 
MHHepajiH3an;HH. 3 th noaBbi npeACTaBjiaiOT co 6 oh CBoeo6pa3Hyio cpeAy (b ot- 
Jinane ot caAOBon hjih naxoTHon noaBbi), b KOTopon co3AaioTca oco6bie <£h- 
3HKO-XHMHaecKHe ycaoBHa, oKa3HBaioni;He BjinaHne Ha bhaoboh cocTaB h agh- 
TejibHocTb nacejiaiomHx hx MHKpoopraHH3MOB. fljia cpaBHeHHH 6bijia nccjie- 
AOBaHa He3arpa3HenHaa Aejimmaa noaBa BAajin ot HacejieHHoro nyHKTa. 

IIpo6bi noaB H3yaajincb MeTOAOM boahbix h aameaHHx nyjibTyp co CTeKJiaMH 
ofipacTaHHa. IlpHMeHajiocb Tan>Ke h npaMoe MHKpocKonnpoBaHHe OTo6pan- 
hhx o6pa3n;oB npn MaccoBon BereTaipra BOAopocjien Ha noBepxHOCTH noaB. 
B KaaecTBe nHTaTejibHOH cpeAti aJih KyjibTHBnpoBaHHa BOAopocjien npHMe- 
HHJiacb cpeAa ,I],aHHJiOBa Ha boahoh BHTHJKKe H3 HCCJieAyeMOH noaBbi (Foji- 
jiepSax, 1936). KojinaecTBemibin yaeT BOAopocjien npoBOAHJica mctoaom npa- 
Moro caeTa no 3. A. IIIthhoh (1956). 

IlpHMeHHH KyjibTypajibHbie mctoah HCCJieAOBaHHa, mh 3aperHCTpnpoBaJiH 
b 3arpa3HeHHHX noaBax 128 bhaobhx h BHyTpHBHAOBbix TancoHOB BOAopoc- 
jien, b tom ancjie: Cyanophyta — 45, Chlorophyta — 42, Bacillariophyta — 32, 
Xanthophyta — 6, Euglenophyta — 2, Rhodophyta — 1 (Tafia. 1). 

TaKHM o6pa30M, oaeBHAHo, aTo b noaBax HacejieHHHx MecT pa3BHBaeAca 
6oraTaa h pa3HOo6pa3Haa $Jiopa BOAopocjien. H 3 npnBeAeHHoro nepeaHH 
bhaho, aTo OTAea Cyanophyta (cHHe3eJieHbie boaopocjih) no KOJinaecTBy o6Ha- 
py>neHHHX bhaob aBJiaeTca caMbiM MHoroancjienHHM, npnaeM Sojibhihuctbo 
bhaob 3Toro oTAeaa, o6iiTaioin;HX b noaBax ropoAa, othochtch k HirraaTbiM (Jjop- 
MaM. OcofieHHO 6ojibuiHM pa3HOo6pa3neM xapaKTepn3yeTCH nopaAOK Oscil- 
latoriales. Oh aBJiaeTca rocnoACTByion^HM h npeACTaBjieH 38 BHAaMH. ^ombchh- 


1 IIoa aHTponoreHHbiMH noaBaMn 3Aect h Aauiee noHHMaioTCH noaBH, noABepraBnmecfl 
cHjibHOMy B03AeHCTBnio aHTponoreHHoro $aKTopa. 
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pyiomHMii no ancjiy bhaob hbjihiotch 2 poAa: Phormidium — 21 bha h Oscil- 
latoria — 8 bhaob. 3iiaaHTejibHO cjiafiee npeACTaBjieHbi poA Lyngbya — 4 BHAa, 
poA Plectonema — 2 BHAa h poA Pseudanabaena — 1 bha. B noaBax HacejieH- 
hhx MecT HHaToamaa pojib npHHaAJie^HT nopHAKy Nostocales , k KOTopowy 
npHHaA^GHxaT jihihb 5 o6Hapy>KeHHHx bhaob. 


TAEJIHIJA 1 

Kojihhgctbo bhaob BOAopocjieii b HCCJiepBaHHHi 
3 a r p h 3 h e h h bi x ii hhcthx n o a b a x 


OTjiejTH Boaopocjieii 

| TopOACKHO 3arpH3HeHHbie nOHBH 

IleJIHHHHe HHCTbie nGHBbI 

aGcoJHOTHoe 
HHCJIO BHAOB 

b npoAeHTax 

aGcojiiOTHoe 

HHCJIO BHAOB 

b np( uenTax 

Cyanophyta . 

45 

34.7 

8 

12.5 

Chlorophyta . 

42 

33.0 

20 

31.2 

Bacillariophyta . 

32 

25.4 

11 

17.2 

Xanthophyta . 

6 

4.6 

25 

39.1 

Euglenophyta . 

2 

1.5 

— 

— 

Rhodophyta . 

1 

0.8 

— 

— 

Bcero bhaob. 

128 

100.0 

64 

100.0 


IIpeACTaBHTejiH OTAejia Chlorophyta (3ejieHLie boaopocjih) no KOJinaecTBy 
bhaob b noaBax HacejieHHLix MecT 3aHHMaiOT BTopoe MecTo nocjie CHHe3ejieHLix. 
06napy^eHHbie 42 BHAa othochtch k 23 poAaM. OcHOBHyio Maccy cocTaBJiaioT 
3Aecn bhabi nopaAKa Protococcales — 23, 8 bhaob othochtch k nopHAKy Chla- 
mydomonadales, 8 k nopHAKy Ulotrichales h Bcero 3 BHAa k nopaAKy Tetra- 
sporales. 

TaKHM o6pa30M, mo>kho cna3aTb, hto b noaBax HacejieHHHx MecT H3 3 e- 
jieHbix BOAopocjien AOMHHHpyiomHM hbjihctch nopaAOK Protococcales , npeA- 
CTaBjieHHbiH 3A©Cb rjiaBHHM o6pa30M ceM. Chlorococcaceae (8 bhaob), Oocys- 
taceae (4 BHAa), Coelastraceae (4 BHAa) h Characiaceae (3 BHAa). BecbMa xa- 
paKTepHHMH RJIfL nOHB HacejieHHHx MecT HBJIHIOTCH BHAH poAOB Chlorella, 
Characium h Scenedesmus. IlopaAOK Chlamydomonadales npeACTaBjieH tojibko 
oahhm ceM. Chlamydomonadaceae (8 bhaob), a nopaAOK Ulotrichales — ceM. 
Ulotrichaceae, o6beAHHaioiii,HM 3Aecb 3 poAa — Ulothrix , Hormidium h 
Stichococcus, h ceM. Chaetophoraceae . IIpaBAa, k AByM nocjieAHHM npmiaA- 
jiokht 3Aecb Jinnib no OAHOMy BHAy, ho b caHHTapHOH oijeHKe noaB ohh nrpaiOT 
3HaaHTeJibHyio pojib, ocofieHHO Stigeoclonium tenue , Tan KaK b chjibho 3 arpa 3 - 
iieHHbix noaBax, 6oraTbix aMMnaaHHMH coeAnneHHHMH, oh noKa3HBaeT xa- 
paKTepHHH POCT, HTO MO>KeT HMCTb 60 JIbHI 0 e HHASKaTOpHOe 3HaaeHHe. 

Pa3H006pa3HbIM B CHCTeMaTHHeCKOM OTHOmeHHH OKa3aJICH COCTaB AnaTO- 
mobhx BOAopocjien (Bacillariophyta): o0Hapy>KeHHbie 32 BHAa othochtch 
k 5 ceMencTBaM. Han6ojiee xapaKTepHbie bhabi AnaTOMOBHx, KOTopue o6h- 
tbiot b noaBax HacejieHHHx MecT, othochtch k AByM ceMencTBaM: Naviculaceae 
(14 bhaob) h Nitzschiaceae (11 bhaob). 

Otacji Xanthophyta (>KejiT03ejieHHe boaopocjih) b bhaobom OTHOmeHHH 
0Ka3ajica HefioraTHM; oh npeACTaBjieH b ochobhom bhabmh y0HKBHCTaMH: 
Bumilleriopsis brevis, Botrydiopsis arrhiza, Heterothrix exilis h hckotophmh 
A pyrHMH. 5l\ejiT03ejieHHe boaopocjih hjioxo pa3BHBai0TCH b 3arpa3HeHHHx noa- 
Bax, hhx Majioe KOJinaecTBo cjieAyeT caHTaTb xapaKTepHHM npH3HaKaM 3arpa3- 
nemibix MecT. CymecTBemio, hto b oTjmane othohb HacejieHHHx mcctb hccjicao- 
BailHOH AeJIHHHOH HOHBe >KeJIT03eJieHbie BOAOPOCJIH HBJIHIOTCH AOMHHHpyiOIAHMH. 

KpoMe OHHcaHHbix BOAopocjien HaM yAajiocb BbiAejiHTb H3 chjibho 3arpa3- 
neiiHHx noaB em;e Porphyridium cruentum — oAHOKJieToaHyio <$opMy, otho- 
CHIAyiOCH K npHMHTHBHHM HpeACTaBHTeJIHM OTAejia KpaCHBIX BOAopocjien 
( Rhodophyta ). M. M. Tojuiepfiax h 9. A. IIlTHHa (1969) yna 3 HBaioT, hto 3 tot 
bha Mo>KeT pa3pacTaTbca Ha noaBe, ho b noaBax CCGP em;e He 6hji HanAeH. 

no Been BepOHTHOCTH, 3T0T BHA OTHOCHTCH K CanpofiHBIM OpraHH3MBM H MOJKCT 
xoporno pa3BHBaTBCH Jinnib b MecTax, SoraTHx opraHHaecKHMH Bem;ecTBaMH. 
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TaKHM o6pa30M, Kan bhaho H3 
Ta6ji. 1, b noHBax HCCJieAOBaHHLix 
HacejieHHLix MecT cnHe3ejieHBie boao- 
Pocjih cocTaBjmioT 34.7% ot o6mero 
HHCJia o6Hapy>KeHHLix 3AecB bhaob, 
3ejieHHe — 33 %, AnaTOMOBBie — 
25.4%, >KejiT03ejieHLie — tojibko 
4.6%. B ijejiHHHLix >Ke nonBax 
CHHe3ejieHLie cocTaBjinioT tojibko 
12.5%, a >KejiT03ejieHBie boao- 
pOCJIH — 39.1%, T. e. HBJIHIOTCH 
3AeCB AOMHHHpyiOIAHMH. 

Pe3yjiBTaTBi caHHTapHO-xnMnne- 
ckhx h caHHTapHO-SaKTepnojiorHHe- 
ckhx HCCJieAOBaHHH hohb HacejieH- 
hbix MecT npeACTaBJieHBi b Ta 6 ji. 2. 
H 3 npnBeAeHHHx 3AecB AaHHHx 
MOHOIO BHAeTB, HTO H3yHeHHBie 
paHOHBI 3HaHHTeJIBHO pa3JIHHaiOTCH 
Me>KAy C 060 H no CaHHTapHO-XHMH- 
necKHM n caHHTapHO- 6 aKTepnojiorH- 
necKHM noKa 3 aTejmM. B panoHe 
JVs 1, rAe noHBM chjibho 3 arpn 3 HeHH, 
6 bijio HanAeHO 3HawrejiBHoe kojih- 
necTBo aMMnana, hhtphtob, HHTpa- 
tob, xjiophaob, a TaK>Ke o 6 Hapy>KeHa 
BBicoKan oKHCJineMOCTB. Pe 3 yjiBTaTH 
CaHHTapHO-XHMHHeCKHX HCCJieAOBa¬ 
HHH HOATBepnsAaiOTCH AaHHHMH ca- 
HHTapHO- 6 aKTepHOJiorHnecKHx aHa- 
jih3ob: kojih THTp KOJie 6 ajiCH b npe- 
Aejiax4.10~ 6 —4*10 -3 , a KOJinnecTBo 
canpo(|)HTHHx 6 aKTepHH Aocrarajio 
5.1 mjih. B panoHax JVs 2 h JV 2 3 

a 6 cOJIK)THBie BeJIHHHHBI CaHHTapHO- 
XHMHHeCKHX H 6 aKTepHOJIOrHHeCKHX 
noKa3aTejien CHmKajiHCB npHMepHO 
Ha nopnAOK. 

H 3 npHBeACHHBix b Ta6jinn;e pe- 
3yJIBTaTOB aJIBrOJIOTHHeCKHX HCCJie¬ 
AOBaHHH MO>KHO BHAeTB, HTO HOHBBI 
pa3JiHHHOH CTeneHH 3arpn3HeHHH 
pe3Ko pa3JiHnaiOTCH no KOJinnecTBy 
BHAOB CHHe3eJieHBIX, AHaTOMOBBIX H 
H^ejiT03ejieHBix BOAopocjien. B 3a- 
rpH3HeHHBix noHBax npeo6jiaAaioT 
CHHe3ejieHBie, a b n;ejiHHHBix — >neji- 
T03ejieHBie. PacnpocTpaHemiocTB 
3ejieHBix BOAopocjien SBijia npHMepHO 
OAHHaKOBa, a ahstomobbix ona3a- 
jiocb SojiBine Bcero b cjia6o 3arpn3- 
HeHHBIX HOHBaX. 

^OMHHaHTaMH BOAOpOCJieBOTO 
coo6in;ecTBa chjibho 3arpH3HemiBix 
nOHB HBJIHIOTCH: H3 CHHe3CJieHBIX — 
Phormidium autumnale , Ph. paul- 
senianum, Ph. foveolarum , Ph. fra¬ 
gile , Ph. jadinianum , Ph. molle, 
Ph. tenue, Ph. uncinatum , Oscilla- 
toria limosa , 0. tenuis ; H 3 3 ejie- 
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hlix — Chlorella terricola, Scenedesmus acuminatus, S. bijgatus, Characium 
obtusum, Ankistrodesmus falcatus, Chlamydomonas gelatinosa ; H3 AnaTOMo- 
bhx — Nitzschia palea, Hantzschia amphioxys, Achnanthes lanceolata, 
Sytiedra ulna, Diatoma uulgare. 

B CJia6o 3arpH3HeHHLix noHBax AOMHHaHTaMn hbjihiotch: H3 cime3ejie- 
hhx — Phormidium autumnale, Ph. corium, Ph. frigidum, Oscillatoria at- 
tenuata ; H3 3ejieHHx — Chlorococcum humicola, Ch. dissectum, Muriella 
magna, Dictyococcus irregularis, Hypnomonas ellipsoidea ; H3 AnaTOMOBHx — 
Navicula mutica var. mutica, N. mutica var. nivalis, TV. mutica var. binodis. 

B noHBax n;ejiHHH ^OMHHHpoBajm cjieflyiomHe >KejiT03ejieHtie BOAopocjra: 
Botrydiopsis intercedens, Bumilleriopsis terricola, Heterothrix monochloron, 
Chloridella neglecta. 

TaKHM o6pa30M, uccjieflOBaimH noKa3ajra, hto b no^Bax HacejieHHLix MecT 
pacnpe^ejieHHe pa3JiHHHHx bhaob BOAopocjien cBH3aHO c paajiHHHOH CTeneHBio 
3arpH3HeiiHH dohbh opraHHHecKHMH BemecTBaMH h hto neKOTopLie beam boao- 
pocjien mo/Kho HcnojiB30BaTi> b KanecTBe noKa3aTejieii camrrapHoro coctohhhh 
nora. 
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BopomHJiOBrpaACKHH rocyAapcTBeHHHH (IIojiyqeHo 21 VII 1972). 

MeAHAIIHCKHH HHCTHTyT. 


yja,K 581.543.6 : 582.675.1 


T. K. ropwuiHHa 

CPABHHTEJIbHblH AHAJIH3 OCEHHE-3HMHErO IIOKOfl 
y HHCTflKA FICARIA VERNA HUDS. PA3HOrO 
rEorPAon^ECKoro npoHcxojKftEHiw 

G 3 pncyHKaMH 

T. K. GORYSHINA. COMPARATIVE ANALYSIS OF AUTUMN-WINTER 

REST IN FICARIA VERNA HUDS. OF DIFFERENT GEOGRAPHICAL ORIGIN 

KnyoeHbKH Ficaria verna H3 EenropoACKOH oGjiacra («JIec Ha BopCKJie») h H3 OpaHRHH 
(L(eHTpaAbHbiii MaccHB, KjiepMOH-OeppaH) c Havana okthOph coAepasajincb npn TeMnepa- 
Type 5° b TeqeHne 35, 50, 65 h 80 AHen, nocjie nero nepeHociumcb b Tenjio (18°). y HHCTHKa 

H3 (PpaHAHII OCeHHe-3HMHHH HOKOH HDaKTHHeCKH OTCyTCTBOBaJI, pa3BHTII6 HanajIOCb 
1 Hoa6pH. y OenropoACKoro o6pa3Aa HaojiiOAajiCH rjiyOoKiiii hokoh, ajih BuxoAa H3 koto- 
poro nonaAoOHACH xojioa b TeneHne AByx MecHU,eB; 3tot o6pa3eu; OTjmqajiCH uoBunieHHOH 
CKopocTbio pocTa AiicTbeB y peaKTHBHpoBaHHux pacTeHHii. PaccMaTpHBaa rjiyOoKiin hokoh 
b KOHii;e ocenn—Hanane 3 Hmu KaK 3aiAHTy npoTHB npe>KAeBpeMeHHoro Havana pa3BHTHH 
npn ocenHiix noTenjieHHHx h nocneAyioiAeH rnOenn npn 3iimhiix xonoAax, OTMeaeHHoe pa3- 
AHHIie TJiyOHHH nOKOH MO>KHO nOCTaBHTb B CBH3b C pa3JIIIHIieM 3 IIMH B KOHTHHeHTaJIbHOM 
ii aTAaHTiiqecKOM KJinMaTe. 

Oahii H3 BecbMa nepcneKTHBHHx BonpocoB coBpeMeimoH aKOJiornn pacTe- 
hhh — nccjieAOBaHne BHyTpnBHAOBOH aKOTHinnecKOH H3MeHHEB0CTH nan cno- 
co6a TonKoro h To^Horo npncnocoSjieHHH BHAa k pa3Hoo6pa3HHM ycjioBHHM 
b npeAejiax ero apeajia. OcoSeHHO 3 to KacaeTcn hihpoko pacnpocTpaHeHHLix bh- 


416 



/];ob, apeaji KOTopLix oxBaTMBaeT pa3HLie KanMaTHHecKne nan BLicoTHtie 30hm. 
B nocjie^Hne roAH iiohbhjiiicl nccaeAOBaHna, noKa3aBmne, hto y pa3JiHHHux 
nonyaan;nH tbrux bhaob npn BbipamuBaHnn b OAHHaKOBHX ycaoBnax coxpa- 
HHIOTCH 3KOJIOrHHeCKH oSyCJIOBJieHHHe pa3JIHHHH MOp^OJIOrnaeCKHX npH3Ha- 

kob (Dizerbo, 1967; Sulma h ap* 5 1967) h $H3HOJiorHHecKHx noKa3aTeaeii — 
HHTeHCHBHOCTH $0T0CHHTe3a h ^LixaHHH (Bjorkman a. Holmgren, 1961; 
Bjorkman, 1965; Mooney a. Johnson, 1965; Eagles, 1967; Holmgren, 1968, 
h ap*)> BOflHoro pe^KHMa (JlepMaH, 1966), pocTa h coAepamHHH mmieHTOB 
(Tieszen a. Bonde, 1967), b (JoTonepnoAnaecKOH peaKAnn (Vaartaja, 1962; 
Sawamura, 1967; Peacock a. McMillan, 1968, n AP-)- ^ nonyjinijHHH3 pa3ana- 

HLIX BHCOTHMX paHOHOB o6Hapy>KeHO CTOHKOe pa3JIHHHe CpOKOB pa3BHTHH npn 

BLipam;HBaHHH b OAHHanoBbix ycjioBHHx (McMillan, 1967). 

B SojibmnHCTBe AHTnpoBamibix pa6oT cpaBHHBaioTCH nonyjian;HH H3 o 6- 
jiacTen, ae>Kaiii,HX na pa3Hoh reorpa^naecKon nmpoTe hjih Ha paaHOH BucoTe 
Ha a ypoBHeM Mopa, a aKoaorn- 
aecKne ocoSchhocth nonyaan;HH 
CBH3LIBaiOTCH C mHpOTHLIMH pa3- 
JIHHHHMH KJIHMaTa HJIH C H3MeHe~ 

HneM ero no Mepe hoahhthh 
b ropH. 3HanHTejiBHo pe>Ke o6b- 


Phc. 1. OeHOCiieKTpti Ficaria verna 
b pasHtix reorpatjmaecKiix oGaaciax. 

a — iuBftTeHHe; 6 — BereTaijHfl. 1 — XepT- 
cfcopflimip, AHrjiHH (Salisbury, 1916); 2 — 

CpeflHHH TepMaHHA (Rubner, 1953); 3 — 

«JIec Ha BopcKJie», EejiropoflCKaa o6ji. 

[(ropumHHa, 1969). 

eKTOM cpaBHeHHH cjiy>naT nonyjinn;HH H3 aacTen apeajia, jiejKam;Hx Ha oahoh 
(hjih 6jih3Koh) mnpoTe, ho pasnHHaiomnxCH no KaHMaraaecKHM ycjioBHHM. 

HacToamaa 3aMeTKa coAepaurr pe3yjibTaTti Tanoro cpaBHeHHH RByx 06- 
pa3n;oB ancTHKa BeceHHero Ficaria verna Huds., y kotophx b 3KcnepHMeH- 
TaJiBHHX ycjioBHHx nccaeAOBaaacb rjiy6nHa oceHHe-3HMHero hokoh. F. verna — 
bha, mnpoKO pacnpocTpaHeHHHH b tpbbhhom nonpoBe jiHCTBemibix jiecoB, Ha 
jiyrax, b KyCTapHHKOBbix 3apocJinx, Ha onymnax, b napnax h t. a* Apeaji ero 
npocTHpaeTcn ot Kapeann n JIanaaHAHH ao 3aKaBKa3bH h ot 3ana.ii.Hoii Ch- 
6npn ao 3anaAHoro no6epe>KbH ATJiaHTHKH. Bo 3 mo>kho, F. verna npeA- 
CTaBjineT c 6 ophhh TancoH, nocKOJibKy b jiHTepaType hmciotch yna3aHHH Ha ero 
KapHOTHHHHeCKyiO HeOAHOpOAHOCTb. no XapaKTepy Ce30HH0r0 pa3BHTHH OH 
npHHaAJie>KHT k BeceHHHM 3$eMeponAaM c paHHHM HaaaaoM h cpaBHHTejibHO 
KopoTKHMH cpoKaMH BereTaijnn, 3aHHMan BHAHoe MecTO b cocTaBe paHHeBe- 
ceHHen CHHy3HH mHpoKOJiHCTBeHHtix JiecoB EBponencKoro KOHTHHeHTa. Ho Ha 
pa3JiHHHbix MepHAHaHax BpeMH Haaaaa h npoAOJDKHTejibHOCTb nepnoAa BereTa- 
h;hh y ancTHKa HeoAHHanoBH. Phc. 1 HarjiHAno AOMOHCTpnpyeT ocHOBHyio TeH- 
AeHAHio H3MeHeHHH ero (JeHoaornn b HanpaBJieHHH c 3anaAa Ha boctok — 
6oJiee no3AHee Haaaao BeceHHen BereTan;nn h coKpam;eHHe ee cponoB. Ta me 
TeHAeHAHH npocaeaceHa M. B. MapKOBHM (1929) Ha npnMepe $eH0(|)a3H n;Be- 
TeHHH HHCTHKa, npoAOJi>KHTejibHOCTb kotopoh coKpanjaeTca ot AByx MecHijeB 
Ha 3anaAe apeajia ao AByx HeAejib b 3aBoaaa>e. 

reorpa<|)HHecKHe pa3anana cponoB ce30HHoro pa3BHTHH paHHeBeceHHHx 
3(|)eMepoHAOB h Apyrnx TpaBHHHCTHX pacTeHHH eBponencKHX JiHCTonaAHbix 
JiecoB oSycjioBJieHbi phaom npnanH KJiHMaToreHHoro h $nTon;eHOTHaecKoro 
xapaKTepa (6oJiee no3AHee nacTynJieHHe h 6biCTpbiH xoa BecHH b KOHTHHeHTa jib- 
hhx o6jiacTHx Boctohhoh EBponbi; 6ojiee 6biCTpoe pa3Bnrae APOBecHux apy- 
cob h BCJieACTBne 3Toro — coKpam;eHHe BeceHHen «CBeTJiOH $a3H», ncnoab3y- 
eMOH 3$eMepoHAaMH; ycnjieiiHe k BOCTOKy aeranx 3acyx, h t. a*)* HoapoSho 
btot Bonpoc pa36npaaca hbmh b Apyrnx paSoTax (ropbimHHa, 1969, 1972), 
3Aecb me mh otmcthm ToabKo to oScToaTeabCTBO, hto F. verna npeACTaBaaeT 
BecbMa HHTepecHbiH oSbeKT a^ih H3yaeHHa BHyTpnBHAOBoro pa3Hoo6pa3Ha 
aAanTan;HH, CBH3aHHbix c ce30HH0H phtmhkoh. 
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B namen paSoTe nccjieAOBaJincB A®a reorpa<j)HHecKHx o6pa3n;a HHCTHKa 
BeCeHHero. Oahh nponcxoAHJi H3 n;eHTpajiBHoro panoHa OpamjHn 1 (KjiepMOH- 
OeppaH) — o6jiacTH c oneHB mhtkoh, npaKranecKn 6eccHe?KHOH 3 hmoh. 
BereTan;HH F . verna nocjie jieTiiero hokoh bo3o6hobjih6tch 3AecB yme b Hanajie 
3 hmh hjih b KOHn;e oceHH (miorAa, no ycTHOMy cBn,n;eTejiBCTBy A-pa KypAiopy, — 
Aa>Ke b oKTnSpe); ABeTemie HacTynaeT b MapTe (Courduroux, 1966). Btopoh 
reorpa^nnecKHH o6pa3eu; — H3 AySpaBH «JIec Ha BopcKjie» b EejiropoACKon 
o6jtiacTH, r^e hhcthk npoAOJDKHTejiBHO 3HMyeT noA CHeroM h HanmiaeT Bere- 
Tan;Hio tojibko b anpejie, nocjie CHeroTaHHHH (pnc. 1,3); n;BeTeT oh b KOHn;e 
anpeJIH. B CBH3H C pa3JIHHHBIMH yCJIOBHHMH HOArOTOBKH K 3HMe H CaMOH ne- 
pe3HMOBKH npeACTaBJiHJio HHTepec cpaBHemie coctohhhh ab yx yna3aHHHx no- 
nyjiHL^HH b oceHHe-3HMHHH nepnoA. 

06a o6pa3n,a F. verna (KJiy6eHBKH b coctohhhh jieTHero hokoh) 6hjih npn- 
Be3eHH b JleHHHrpaA b cepeAnne hiojih 1970 r. h npnKonaHH b napne IleTep- 
ro(|)CKoro 6HOJiorHnecKoro HHCTHTyTa JleHHHrpaACKoro yHHBepcHTeTa, bkjicho- 

Phc. 2. CxeMa onuTa no H3yHeHHio 
AHHaMHKH COCTOHHHH HOKOH y pa3HHX 
reorpa$HHecKHX o6pa3AOB Ficaria 
__ verna . 

I—IV — BapnaHTM om»rra. 1 — xpaHemie 
KJiySeHbKOB b npnpoflHMx ycjiobhhx (napn 
BnoJiorHHecKoro HHCTHTyTa JleHHHrpan- 
CKoro yHHBepcHTeTa b CTapoM IleTeprocfce, 
JleHHHrpaflCKaa o6ji.); 2 — coflepwaHne 

b naMepax npn 5°; 3 — to we npn 18°. 
a — flaTa pa3BepTUBaHHH jihctbcb y F. verna 
H3 OpaHLjHH; 6 — TO H(e y F. verna H3 
ynjiecxo3a «JIec Ha BopcKJie» (Eejiropon- 
CKaa o6ji.); e t h e 2 — jjaTH (JjOTOC'beMKH 
(cm. «ajiee pnc. 3). 

JiHHHHKe pa3HOTpaBHO-CHHTeBOM. B npeABiAymnx pa6oTax (ropbimHHa, 1963, 
1970) 6 hjio BHHCHeHO, hto paHHeBeceHHHe 3$eMepoHABi BocTOHHoeBponencKHX 
Ay6paB (b tom HHCJie h hhcthk) oceHbio HaxoAHTCH b coctohhhh rjiy6oKoro no- 
KOH, AJIH BHXOAa H3 KOTOpOTO Tpe6yeTCH ABHCTBHe HH3KHX HOJIO>KHTeJIBHBIX 
Te^nepaTyp b TeneHne 2—3 MecnijeB. IIpeAnoJio>KHB BHanaJie, hto Tanan me 
noTpefeocTB b oceHHeM oxjia^KABHHH (xoth h b MeHBmen CTeneHn) cym;ecTByeT 
h y F. verna H3 OpaHAHH, mh nocTaBHJin ohht ho cJieAyiomen cxeMe (pnc. 2). 

7 X 1970 r. KJiy6eHBKH c pa3BHTBiMH y>Ke k TOMy BpeMeHH kophhmh h pocTKaMH 
6 hjih nocajKeHBi b ropmKH c jiecHOH hohboh (ctoht otmcthtb, hto pa3JiHHHH 
b pa3BHTHH reorpa<|)HHecKHx BapnaHTOB b 3to BpeMH He Ha6jiK>AajiocB) h noMe- 
njeHBi b pocTOBHe KaMepn c hoctohhhoh TeMnepaTypofi 5° h ocBenjeHHeM jiio- 
MHHecn;eHTHHMH jiaMnaMH (12 nacoB CBeTa b cyTKn). B nepBOM BapnaHTe 
(pHc. 2, I), BKjnonaBmeM no 15 pacTeHHH na>KAoro o6pa3n;a, AencTBne xojioAa 
AJihjiocb 35 Anen, nocjie nero 23 XII pacTeHHH 6HjiHnepeHeceHHAJiHBBiroHKH 
b Tenjiyio (18°) KaMepy. PacTeHHH b Apyrnx BapnaHTax (pnc. 2, II, III, IV) 
nepeHOCHJiHCB b Tenjio cooTBeTCTBeHHO nepe3 50, 65 h 80 Anen. KpHTepneMBH- 
xoAa pacTeHHH H3 coctohhhh hokoh cnHTajiocB pacKpBiBaHHe nonen h pa3Bep- 
TBiBaHHe JiHCTBeB; b KanecTBe ycjioBnoro noKa3aTejin 6i>ijia npnHHTa AaTa pa3- 
BepTBiBaHHH JiHCTBeB y 50 % onHTHBix pacTeHHH. B AaJiBHenmeM npoBOAHJiHCB 
BH3yajiBHBie HaSjiioAeHHH 3a cnopocTBio pocTa JiHCTBeB h CTe6jien. MaTepnaJi 
OHBITa COCTBBHJIH B OCHOBHOM lOBeHHJIBHBie 3K3eMHJIHpBI, H03TOMy He 6HJIO 
B03MO/KHOCTH npocJieAHTB XOA ABeTeHHH. 

Pa3JiHHne b noBeACHHH reorpa(|)HHecKHx o6pa3n;oB HHCTHKa o6Hapy>KHJiocB 
y>ne b caMOM Hanajie onHTa. Y F. vernans ®paHn;nn 1 XI, em;e ao OKOHnaHHH 06- 
pa6oTKH xojioaom, HanajiocB pa3BHTne jihctbcb (pnc. 2, a h pnc. 3,2), hhhmh 
CJ ioBaMH, ajih «nycKa» pa3BHTHH noHaAo6njiacB noHHmeHHaH TeMnepaTypa 
b TeneHHe Bcero AByx HeAejiB. B 3 to BpeMH 6ejiropoACKan F. verna em;e Haxo- 
AHJiacB b coctohhhh HOKOH, KOTopBiH npoAOJiH^ajiCH h nocjie nepeneceHHH 
btohjio (pnc. 3, 1). JIhctbh b 3 tom BapnaHTe pa3BepHyjiHCB b Tenjie tojibko ne- 


Mecmtbi 

VI VII VIII IX X XI XII 

i r- i 1 . 1 7 ? ■ 



1 IIojib3yiocb cjiyaaeM no6jiaroAapiiTb A-pa 5K. KypAiopy H3 yHHBepcHTeTa Kjiep- 
MOH*OeppaHa 3a Jiio6e3Hoe coAeiicTBHe b nojiyaeHHH KJiy6eHbKOB F. verna. 
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pe3 22 #hh (pnc. 2, 6 ) n hochjih HBHue npH3HaKH HeAocTaToaHon xojioao 
peaKTHBai^HH (HeAopa3BHTne nepenraa, Mejinne JincTOBHe njiacTHHKn), 
BecTHtie HaM no npe>KHnM pa6oTaM. flajibHefimnn pocT jihctbcb 6hji Bee 
3aMeAJieHHHM. % 

B cjieAyiomeM BapnaHTe c 6ojiee AJiHTejibHHM nepno^OM xojioAa (pnc 
II) y SejiropoflCKOH F. verna Ha6jno f a;aJiacb Ta me KapraHa, xoth b Tenjie j 
BHTne Hanajiocb cnopee (nepe3 14 Anefi), h tojibko nocjie a® yxMecHHH 
nepnoAa xojioAa (pnc. 2, III) 6ejiropoACKaa F . verna nojmocTbio BHinjia 



1 2 

Phc. 3. Pa3BHTHe Ficaria verna npn paaHon AJiHTejibHOCTH oceHHero oxjia- 
JKAeHHH (pncyHOK c $OTorpa$HH). 


Beepxy — BapnaHT I (cm. pnc. 2, e,); enu3y — BapnaHT III (cm. pnc. 2, e 2 ). j — 

F. verna H3 ynjiecxo3a «JIec Ha BopcKJie» (BejiroponcKan o6ji.); 2 — F. verna na 

OpaHQHH. 

coctohhhh hokoh: jihctbh pa3BepHyjmcb yme aepe3 2 ahh nocne nepeHecen 
b TenJio h no CKopocra pocTa cpa3y me o6omajm F. verna H3 CDpam^nn, < 
jinnaBinyiocH cpaBHHTejibHO MeAJieHHbiM pa3BHTneM jincTbeB (pnc. 3,2). Hai 
Hen;, b nocjieAHeM BapnaHTe c Han6ojiee AJiHTejibHHM npe6biBaHHeM Ha xojk 
pa3BepTHBaHne jincTbeB y 6ejiropoACKon F. verna npoH3omjio em;e ao ne] 
HeceHHH b TenJio (pnc. 2, IV). 

TaKHM o6pa30M, b onncaHHOM oniiTe hhcthk BeceHHnn H3 CDpamjHH 061 
pynsnji chocoShoctb k B03o6HOBjieHnio pa3BHTHH y me b 0KTa6pe, t. e. cto 
H erjiy6oKHH oceHHnn hokoh, hto cnopee mo>kho 6 hjio 6 h roBopnTb o ero < 
cyTCTBHH. B to jne BpeMH F. verna H3 BejiropoACKon o6jiacTn b TeaeHne oce 
n Hanajia 3 hmh HMeeT neTKO BHpajKeHHBin rjiy6oKnn hokoh, rjir BHXOAa 
KOToporo TpeSyeTCH, KaK h ApyrnM AySpaBHHM 3$eMepoHAaM b Boctohh 
EB pone, oxjian^AaHHe okojio ab yx Mecnn;eB. Ctoht otmcthtb, hto, xoth c 
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HOBHOe OTJIHHH6 KJIHMBTa MeCTOoSHTaHHH CpBBHHBaGMBIX HOnyjIHIJHH COCTOHT 
b xapaKTepe 3hmh, pa3JiHHne y A»yx reorpa<|>HHecKHx o6pa3u;oB oTMenaeTCH 
He b 3HMHeM coctohhhh, a b oceHHeM. Mh y>Ke no^HepKHBajiH paHee (TopH- 
mHHa, 1963, 1965, 1970) a^anraBHoe 3HaHemie ajih pacTeHHH Hanrax nrapoT 
HMeHHo oceHHero rjiy6oKoro hokoh nan npncnoco6jieHHH k cjieAyiom;eH 3a 
oceHBio xojioahoh 3HMe: oceHHHH hokoh HBjineTCH Ha,n;e>KHOH $H3HOJiorHHecKOH 
3amnTOH nporaB bo3mo5khhx npoBOKan;HH B03o6HOBjieHHH pa3BHTHH npH Ten- 
jioh oceHHen noro^e h hx rnSejiBHHx nocjieACTBHH 3hmoh. 3to ocoSeHHo xo- 
porao bhaho Ha npHBe^eHHOM b HacTOHm;eH 3aMeTKe npnMepe: ajih hhcthkh 
b BejiropoACKoa oSnacTH nycn pa3BHTHH 03Hanaji 6bi ra6ejiB b nocneAyiomHe 
3HMHne MecHo;H, a fljia HHCTHKa bo OpaHijHH oceHHee Hanajio BereTaijHH He 
npe^CTaBjiHeT onacHOCTH, Tan nan 0Ha 3 aTeM Mo>KeT npoAOJUKaTBCH bcio 3HMy. 

HHTepeCHO TaKJKe OTMeTHTB pa3HyiO CKOpOCTB pa3BHTHH y HCCJieflOBaHHHX 
reorpa(f>HHecKHX o6pa3ijoB nocjie BLixoAa F. verna H3 coctohhhh hokoh. Conpa- 
njeHne ajihtojibhocth BereTaijHH TpaBHHHCTux pacTeHHH jihctbohhlix jiecoB 
c 3ana^a Ha boctok, noKa3aHHoe Ha pnc. 1 ajih HHCTHKa BeceHHero h npocne- 
Hceimoe no JiHTepaTypHHM flaHHHM ajih Apyrnx bhaob (ropBHHHHa, 1972), 
BJieneT 3a co6oh hooSxoahmoctb 6ojiBmeH hht6hchbhocth pocTa, cKopocra 
Hp0X0>KA6HHH (f>eH0(|>a3, HOBHmeHHH HHTeHCHBHOCTH $OTOCHHTe3a y pacTeHHH 
jiecocTenHHx AySpaB. EtpaMenaTeJiBHa TaK>Ke SoJiBman 3acyxoycTOHHHBocTB 
6eJiropoACKOH F. verna : b ontiTe c HeAocTaTOHHHM hojihbom ee jihctbh ocTaBa- 
JIHCB TypreCIjeHTHfclMH, B TO BpeMH KaK y HHCTHKa H3 OpaHAHH JIHCTBH 6tICTpO 
TepHJiH Typrop. 

npHBeAeHHtie $aKTH CBHAeTejiBCTByioT o HacjieACTBeHHo 3aKpenjieHHHx 
pa3JIHHHHX B Ce30HH0H pHTMHKe 3anaAHOeBpOHeHCKOH H BOCTOHHOeBpOneH- 
ckoh nonyjiHAHH HHCTHKa BeceHHero h ctbbht Bonpoc 06 nccjieAOBaHHH (f>H3Ho- 
Jioro-SnoxHMHHecKOH npnpoAH othx pa3JiHHHH. Tanne Bonpocn, Kan cpaBHe- 
Hne coAepHcaHHH h aKTHBHocTH cTHMyjiHTopoB h hhthShtopob b pa3HBie ne- 
Phoau ro^a, TeMnepaTypHHX noporoB pa3BHTHH, HHTeHCHBHOCTH $0T0CHHTe3a 
h Apyrnx $H3HOJiorHHecKHX npoijeccoB y pa3JiHHHbix reorpa(f>HHecKnx $e- 
HopHTMoranoB niHpoKo pacnpocTpaHGHHHX bhaob — Bee 3to MHorooSenjaiomee 
none Aa^TejiBHocTH ajih $eHOJioroB, $H3HOJioroB, cneRHajiHCTOB no MHKpo- 
3bojiioei;hh. 
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rocyflapcTBeHHHH ymiBepcHTeT. 


y#K 581.8 : 582.632.1 (211.7) 

P. II. BapwKHHa h JI. B. KyApnines 

AHATOMHHECKOE RCCJIE^OBAHHE rHIIOAPKTHHECKHX 
KYCTAPHHKOB BETTTLA EXILIS SUKACZ. 

0 BETULA NANA L. 

C 4 pncymcaMH 

R. P. BARYKINA AND L. V. KUDRYASHEV. ANATOMICAL STUDY 

OF HYPOARCTIC SHRUBS BETULA EXILIS SUKACZ. AND BETULA NANA L. 

06a BHfla KapjiHKOBHx 6epe3 o6jiaflaiOT Me30Mop$Hon CTpyKTypon c npncyTCTBHeM 
nepT KcepoMop$HOH n rnrpoMop<J)Hoh opraHH3ar^HH. AHaTOMnnecnoe CTpoeHne HBjmeTCH 
pe3yjiBTaTOM npncnocodjieHHH k cypoBiiM ycjiobhhm odnTaHHH h Hapn^y c Mop<J)Ojiornue- 
ckoh CTpyKTypon onpe^ejineT cTjiaHHKOBiin xapaKTep nx pocTa. 

CypoBBie ycjioBHH Tya^p (nopoTKoe jieTo, HH3KHe Jierane n 3HMHne TeM- 
nepaTypn, cnjiBHHe h xojioflHBie BeTpti, 6jiH3Koe 3ajieraHne cjioh Bemaon Mep3- 
jioth, 6e,n;H0CTB hohb, ocoSbih cBeTOBon pe;KHM) onpe^ejiHioT CBoeo6pa3HBiH 
BHemHHH 06JIHK paCTeHHH TyHflpLI, HX $H3HOJIOrHK) H BHyTpeHHIOIO oprann- 
3an;Hio. CBe^eHHH no aHaTOMnnecnoMy cTpoemno TyH^poBHx KapjiHKOBHx 
KycTapHHKOB oneHB Majio. H3 pa6oT, HenocpeACTBeHHo othochiiihxch k TeMe, 
cjie/tyeT yKa3aTB cTaTtn B. B. BnxnpeBOH-BacHJiBKOBon (1966) n I\ H. IIo- 
njiaBCKon (1935, 1939, 1948). HaMn 6hjio npoBefleHo H3yneHHe aHaTOMnnec- 
koto CTpoeHHH BereTaTHBHLix opraHOB Betula exilis n B. nana. 

Grefiejib 

Ha nepmJepnH nonepenHoro cpe3a MOJiofloro o^HOJieTHero no6era Betula 
exilis xopomo BHpanseH oahocjiohhbih tojictoct0hhbih ann^epMHC c He6ojiBinHM 
HHCJIOM npOCTHX O^HOKJieTOHHHX BOJIOCKOB H MHOrOHHCJieHHBIMH KpyHHBIMH 
neJiBTaTHHMH, paHO oTMnpaiomHMH H<ejie3KaMH. BnH^epMHC coxpaHHeTcn Ha 
noBepxHocTH no6eroB ,n;o 5 — 6-JieTHero B03pacTa, hto mo>kho nocTaBHTB b CBH3B 
c oneHB cna6HM npnpocTOM CTe6jin b TOJimmay. B KOHn;e JieTa Ha BceM npoTH- 
H^eHHH roflHHHoro npnpocTa Henocpe^cTBeHHO no# ann^epMncoM hctko bbi- 
AejineTca HecnojiBKo cjioeB npoSKH (pnc. 1, a). OejiJioreH B03HHKaeT cySann- 
AepMaJiBHO, b pe3yjiBTaTe ,n;ejieHHH Hapynmoro cjioh kojijiohxhmh. IIpo6Ka 
OAHOJieTHero no6era cjiaraeTcn 7 —8 pn^aMH oahothhhbix, TaSjiHTHaTHX, 
cnjiiocHyTBix b pa^HBJiBHOM HanpaBjieHHH KJieTOK co cjia6o yTOJim;eHHHMH h cy- 
6epHHH3HpOBaHHBIMH o6oJIOHKaMH. Pa3HOpOAHOCTB Hpo6KH npOHBJIHCTCH JIHHIB 
co BToporo ro,n;a. IlepHflepMy noflCTHJiaeT y3Knn cjioh yroJiKOBO-njiacraHna- 
TOH KOJIJieHXHMBI, CMCHHIOmeHCH pBIXJIOH MeJIKOKJieTHOH HapeHXHMOH nepBHH- 
HOH KOpBI C xopomo 0603HaneHH0H CHCT6MOH MeJKKJieTHHKOB H B03AyinHBIX 
nojiocTen. BHAO^epMa n nepnn;nKJi He BHpajKeHBi. 


421 



Phc. 1. CxeMH nonepe^Hux cpe3oi 


QHHOJieTHHft noOer Betula exilis ; 6 — o«HOJieTHiitt noCer Betula nano; 

3HCTHft bojiocok; np6 — npoOna; as — JiyOnHue 






wreTaiHBH!>ix opranou Betula. 

- — 12-JieTHfiH BeTBb B. exilis ; s — 8-neTHHtt KopeHb B. exilis. xce — /«ejie- 
sojioKHa; 0a — (J)Jio3Ma; k — KaiviOHM; kc — hCHJieMa. 






®ji03Ma 3aHHMaeT HeSojiBinon o6T>eM, coctoht h3 chtobhahbix Tpy6oK c co- 
npoBO>KftaromHMH KJieTKaMH, Jiy6nHOH h JiyqeBon napeuxnMBi, a Tannse HeSojiB- 
mnx rpynn nepBHHHBix jiy6nHBix bojiokoh c chjibho yTOJim,eHHBiMH, cjiohcthmh, 
CJia6o JIHrHH$HU;HpOBaHHHMH o6oJIOHKaMH. 

KaMSnajiLHaH 30Ha (b aBrycTe) 2—4-cjioHHan. ,Il,peBecHHa npeACTaBJieHa 
cocy^aMH, Tpaxen^aMH, BOJiOKHaMH jin6pH<|)opMa h ApeBecmraon napeHXHMon; 
ona npoHHsaHa, nan n Jiy6, MHoronHCJieHHBiMH y3KHMn cepAACBHHHHMH JiynaMH. 

CepAu;eBHHa OKpyrjiojionacTHOH $opMH, H3 /KHbbix napeHXHMHBix KJieTOK 
C yTOJimeHHLIMH OApeBeCHeBHIHMH o6oJIOHKaMH, CO CJia6o BHpa>KeHHOH Ha 

nepH<|)epnH nepHMeAyJiJmpHon 30 hoh. 

Oahojicthhh CTeSejit B. nana b n;eJioM 
HMeeT cxo^Hoe c B . exilis CTpoeHne 
(pnc. 1,6); oTjiHHaeTCH jihhib 6ojiee ry- 
ctlim onymenneM, oTcyTCTBneM nejiBTaT- 
hhx >Kejie30K, najiHHHeM 6ojiee hjiot- 
hlix rpynn jiySniiux bojiokoh. He 6hjio 
o6Hapy>KeHO cymecTBeHHHx pa3JiHHHH h 
B aHaTOMHHeCKOM CTpoeHHH MHOrOJieTHHX 
CTeSjien o6onx bhaob. Ha6jnoAaioTCH 
TOJIBKO KOJIHHeCTBeHHHe pa3JIHHHH, BBI- 
pa^Kaiomnecn b CTeneHH pa3BHTnn otacjib- 
HHX 3JieMeHTOB, B HX HeOAHHBKOBBIX pa3- 
Mepax. 

B nanecTBe npnMepa, HJiJiiocTpnpyio- 
m;ero oco6eHHOcTH CTpoeHnn MHorojieT- 
Hero CTe6jin, hphboahm onncaHne 12-JieT- 
Hen BeTKH Betula exilis (pnc. 1, e). 3Hann- 
TejiLHon moih;hocth AocraraeT nepn^epMa. 
Ilpo6Ka HacmiTHBaeT ao 26 nepeAyio- 
mnxcn npocjioeK TOHKOCTeHHHx h 6oJiee 
TOJiCTOCTeHHHx KJieTOK; xopomo pa3JIH- 
hhmh b Hen roflHHHHe npnpocTH. 3a ne- 
pnflepMOH JIOKHT y3KHH CJIOH paCTHHyTHX 
b TaHreHTajibHOM HaripaBjieHHH KJieTOK 
napeHXHMHon KopH, coAepJKamnx Ay- 
6HJiBHHe BemecTBa h HaKaminBaiomnx 
KpaxMaji. JIy6 coxpamieT He6ojiBmoH 
o6T»eM. B nepn^epnnecKOH nacra Henpo- 
BOAnmen $jio3mh napnAy c o6jinTepan;neH 


Phc. 2. TaHreHTajibHUH cpe3 nepe3 ynacTOK 
$jio3mh 25-jieTHero no6era B. exilis . 

cm — HJieHHK CHTOBHflHOfi Tpy6KH; CA — CepjmeBHHHHft 
jiyn; a n — Jiy6HHaa napeHXHMa; cka — conpoBowflaio- 
maa KJieTKa. 

chtobhahbix TpySoK oTMenaioTCH npon;ecc A HJ iaTau;HH Jiynen h CKJiepn<|)H- 
Kan;Hn OTAejiBHBix napeHXHMHHX ajieMeHTOB (pnAOM c rpynnaMH jiy6nHHX 
BOJIOKOH) C o6pa30BaHHeM KaMeHHCTHX KJieTOK. HjieHHKH CHTOBHAHBIX Tpy6oK 
CO CJI02KHLIMH CHTOBHAHBIMH HJiaCTHHKaMH. ConpOBO>KAaK)IAHe KJieTKH y3KHe : 
baojib Ka^KAoro HJieHHKa ohh npoTHTHBaiOTCH b HHCJie 2—3. JIy6nHan napeH¬ 
XHMa THJKeBan, b THH<e 3—4 KJieTKH. Jlynn MHoroHHCJiemiBie, oahophahbio 
hjih ABypnAHHe, roMoreHHHe h reTeporeHHHe (pnc. 2). KaM6naJiBHan 30Ha 
3—5-cjiOHHan. 

,H,peBecHHa c aobojibho neTKO BBipaHsemiBiMH toahhubimh kojibabmh. BHem- 
hhh rpaHHn;a roAHHHoro npnpocTa cocTaBJieHa 1—2-phahoh hojiockoh chjiioc- 
HyTHx b paAnajiBHOM HanpaBjieHHH KJieTOK, npenMymecTBeHHO ApaBecHHHOH 
napeHXHMH (pnc. 3, a). CpeAHHH toahhhhh npnpocT ApeBecnHBi b TOJinjHHy 
cocTaBjineT y B. exilis 90 mk h BKJnonaeT ot 6 ao 12 KJieTOK, y B. nana — 100— 
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120 mk. OTflejiBHLie KOJim;a HMeioT mnpHHy b 2—3 ajieMeirra. 3 to CBii^eTejiL- 
CTByeT o cjia6oH KaMOnajiBiion aKTHBHocTH n Me^jieHHOM HaKomieHHH opra- 
HH^ecKOH MaccLi. ^peBecHHa pacceaHHO-cocy^HCTan, nepexoA ot paimen Ape- 




6 


BecHHM k no3AHen nocTeneHHBin, 
cocyflH HesHa^HTejiLHO yMeHtma- 
iotch b ftnaMeTpe H qncjie no Ha- 
npaBJieHHio k BHenraen rparnme 
ro^nnHoro KOJiBija. 

Cocy^u npeHMym;ecTBeHHO b 
rpynnax ot 2 ao 7. OnepTaHHH 
npocBeTOB oKpyrjiLie, OBajiBHBio 
hjih HecKOJiBKo yrjioBaTBie. Hjie- 
hhkh cpe^Hen ^jihhbi (255 mk) h 
HeSoJiBmoro A^aMeTpa (17 mk); kjiio- 
bhkh oSbihho KopoTKne. IIepc()opa- 
h;hh JiecTHnnHBie, H3 14—20 nepe- 
KJiaAHH (pnc. 3, e). Me>KcocyAncTan 
nopoBOCTB cynpoTHBHan n onepeA- 
Han; nopBi oneHB MejiKne, mhotohhc- 
jieHHBie, njioTHO pacnojio>KeHHBie. 
TpaxenA cpaBHHTeJiBHO HeMHoro, 


Phc. 3. AHaTOMHHecKoe CTpoeHne AP e ®e- 
chhbi 12-JieTHen BeTKH Betula exilis. 

a — yqacTOK nonepe^Horo cpe3a; 6 — th- 
weBan npeBecHHa; e — paaHajibHbift cpe3 ape- 
BecwHbi; jin<f> — jiccthhhh an nep^opaijufl. 


Ha Bcex CTeHKax ohh HecyT xopomo BBipa>KeHHBie OKanMjieHHBie nopBi; okoh- 
naHHH HHorAa 3a3y6peHBi, ctghkh cjia6o yTOJimeHBi. 

OcHOBHan Macca ApeBecHHBi npeACTaBJieHa bojiokhhcthmh ajieMeirraMH. 
Tperym (Greguss, 1959) oTMenaeT Hajiinrae b ApeBecnHe B . nana bojiokhhc- 
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thx TpaxenA co cnnpaabHbiMn yToanjeHHHMH, Hawn ohh oSHapyaceHbi He 6bian. 
Ohlit c norpyaceHneM b boahhh pacTBop 303HHa BeTOK c pacnycKaiomnMHCH 
JIHCTLHMH HOKa3aJI, HTO SOJIBIHHHCTBO MeXBHHHeCKHX 3JieMeHTOB APOBeCHHH 
y B. nana n B . exilis He ynacTByeT b npoBeAeHHn boau. CaeAOBaTeabHO, mbi 
BnpaBe Ha3HBaTb nx BOJioKHaMH jin6pn$opMa, xoth HHor^a Moaoio 6mjio 
BHAeTb B CTeHKaX BOJIOKHHCTHX 3 JieMeHTOB CJia6o BbipaJKeHHOe OKaHMJieHHe. 

BojioKua jiH6pn(J)opMa co cpeAHen ajihhoh 450 mk, ^naMeTpoM 13 mk, tohko- 
CTeHHbie (2.2 mk), C np.OCTHMH meaeBHAHHMH HJIH KpeCTOBHAHbIMH nopaMH Ha 
paAHajibHHx cTeHKax. 

^peBecHHHaH napeHXHMa THaceBaa, b KaacAOM Taace 3—4 KjieTKH, TepMH- 
HajibHan, AH$(J)y3HaH, peace MeTaTpaxeajibHan. Jlyan yMepeHHO mhotohhc- 
jiemibie, roMoreHHHe hjih cjia6o reTeporeHHbie, OAHopnAHbie, peace ABypnAHbie, 
bhcotoh ao 30 KJieTOK. Ha nonepeHHbix cpe3ax Bee ayan yace AnaMeTpoB cocy- 
Aob, npn BCTpene c hhmh hohth hjih BOBce He H3rH6aioTCH. 

,I(peBecHHa 3KCn;eHTpHHecKaH. y noaeraiomnx bctok b MecTe H3rn6a Ha- 
6jiK)AaeTCH o6pa30BaHHe KpeHeBOH h TnaceBOH ApoBecHHM (pnc. 3, 6 ). HcKpnB- 
JieHHoe nojioaceHHe bctok cnocoScTByeT yBeanHeHHio coAepacaHna JinrHHHa 
B KJieTOHHHX oSoJIOHKaX 3JieMeHTOB APOBeCHHM B TOH HaCTH CTBOJia, KOTOpaH 
noABepraeTCH cacaTHio, 3Aecb o6pa3yeTca KpeHeBaa ApeBecnHa. B toh tocth 
no6era, KOTopaa HcnuTbupaeT pacTaaceHne, $opMHpyeTca TaaceBaa ApeBecHHa, 
xapaKTepH3yK)m,aHCH yBeanaeHHbiM coAepacaHneM n;eJiJiK)Ji03H h neKTHHOBBix 
Bem;ecTB b KJieTOHHHx CTeHKax, jierKo HaSyxaiomHx. BojiOKHa c aceaaTHH03- 
hhmh cjiohmh btophhhoh oSojiohkh o6pa3yiOT KOMnaKTHbie rpynnbi. /JpeBe- 
CHHa pacTHaceHHH OTjiHHaeTCH HajiHHneM HeSoJibmoro nncjia cocyAOB. 

CepAn;eBHHa o6pa30BaHa napeHXHMHHMH, 3anacaK)m,HMH KpaxMaJi KjieT- 
KaMH, C yTOJimeHHHMH OApeBeCHeBIHHMH oSoJIOHKaMH. 

JIhct 

JlncTOBan njiacTHHKa B . exilis (chhptoboh MaTepnaJi) HMeeT b cpeAHeM 
TOJim;HHy, paBHyio 150 mk. y B . nana OHa HeMHoro Toanje (180 mk), hto cbh- 
3aHO He c yBejinqeHHeM ancaa cjioeB ee cocTaBaaiomHx kjictok, a c 6ojiee Kpyn- 
HWMH pa3MepaMH hx. HeTKo BbipaaceH Sn^aijHaabHbiH thh CTpoeHHH JiHCTa 
(pnc. 4). BnnAepMHC, cocTaBaaioin;HH okojio 18% ot o6men tojiiahhu njiacTHHKH, 
y B. exilis c peAKHMH, ay B. nana c xopomo pa3BHTMMH nejibTaTHHMH aceae- 
3HCTMMH BOJIOCKaMH Ha o6eHX CTOpOHaX JIHCTa. njIOTHO COMKHyTbie 3HHAep- 
MajibHbie KjieTKH c yToameHHon (ocoSeHHO Ha Mop^oaornaecKH BepxHen cto- 
pOHe) BHenmen ctchkoh, hokphtoh raaAKon KyTHKyaoii. BepxHHH bhhaopmhc 
C TJiaAKHMH, HHHCHHH C H3BHJIHCTBIMH 60KOBMMH KJieTOHHHMH CTeHKaMH. 
ycTbHn;a npHyponeHM k HHHCHeH CTopoHe JiHCTa, paHyHKyjiOHAHoro Tnna; 
3aMHKaioin;He kjictkh hx 3HaaHTeabHO MeHbme noKposHbix. CpeAHee hhcjio 
ycTbHD; Ha 1 mm 2 noBepxHOCTH y B. exilis 170, y B. nana 150. 

AcCHMHJIHAHOHHaH TKaHb 7 —8-CJIOHHaH. nOA BepXHHM 3HHAepMHC0M B 
2pHAa pacnoaoaceH CToaSaaTbiH Me30(j)Haa. y 3Kne AHanHApnaecKHe KjieTKH Ha- 
pyacHoro caoa njioTHO coMKHyTBi, BTopon pHA cTOJiSnaToro Me30$HJiJia co- 
ctoht H3 KJieTOK 6oaee kopotkhx, OKpyraon $opMbi. TySnaTHH Me30$HJiJi oneHb 
pHXJIHH, C KpynHbIMH MeHCKJieTHHKaMH, OCoSeHHO b6jIH3H HHJKHerO 3HHAep- 
MHca, 3Aecb ace npoTHB ycTbnn; HaxoAHTCH Sojibnine ABixaTeabHue noaocra. 
TySaaTaH napeHXHMa npeACTaBjieHa aonacrabiMH KaeTKaMH, y B . exilis ohh 
6ojiee nan MeHee OAHHaKOBux pa3MepoB, b to BpeMH KaK y B . nana HapaAy 
c KpynHbiMH BCTpeaaioTCH oraocHTeabHO Meanne KaeTKH. 


HsueHeHne CTpoeHHH ancTa Betula nana b 3 a b h c h \ octh 
ot MecTa npo h 3pac t a hhh 


MecTO npoH3pacTaHHH 

ToJimnHa njia- 

CTHHKH (B MK) 

HhCJIO yCTbHIJ 

Ha 1 MM 2 

IIpOTHJKeHHOCTb 

WHJIOK 

(b mm) Ha 1 CM 2 

Xh6hhh . 

160 

168 

755 

IIojiHpHHH Ypaji . 

180 

153 

620 

MocKBa (BoTaHHaecKHH caa Mfy) 

200 

101 

720 


42 t> 










IIpOTHJKeHHOCTB JKHJIOK Ha 1 CM 2 IUIOIIjaCOCTaBJIHeT 550—750 MM. CaMMe 
MeJIKHe >KHJIKH HMeiOT CJienue OKOHHaHHH HJIH CMLIKaiOTCH Apyr C ftpyrOM. 
CpeAHHH >KHJiKa pejite(|)Ho BBi^ejineTCH c hhjkhgh ctopohbi jiHCTa h, hoaoSho 




SOKOBHM 5KHJIKBM, HOCTpoeHa HO 
rany KOJiJiaTepajitHoro 3aKpi*Toro 
nynna co CKJiepeHXHMHBiM <$yTJiH- 
poM h coflepjKamen ,n;y6HJiBHBie Be- 
m,ecTBa napeHXHMHOH oSKjiaflKon 
Ha nepn$epHH. Cocy^ncTtie nynKH 
b jincTe B . exilis MejiBne, c weHee 
pa3BHTOH CKJiepeHXHMOH, HeM 
y B . nana , ho hhcjio hx SoJiBnie. 

CpaBHHTeJIBHO - aHaTOMHHOCKOe 
H3yneHHe jihctbgb B . nana H 3 pa 3 - 
HBIX MeCT npOH3paCTaHHH (cm. Ta6- 
jiHn;y) noKa3ajio, hto CTpyKTypa hx 


Phc. 4. AHaTOMHnecKoe CTpoemie $3poc- 
Jioro JiHCTa Betula exilis. 

a — nonepenHufl pa3pe3; 6 — BepxHHtt ann^ep- 
MHC; 6 — HUTKHHft SnH^epMHC C yCTbmjSLMH. 


ocTaeTCH 6e3 cymecTBeHHBix H 3 MeHeHHH. OTMenaeTCH jihihb He3HaHHTeJiBHoe 
ycHJieHne npH3HaKOB Me30Mop$Horo CTpoeHHH y 3K3eMnjinpoB, nepeHeceHHBix 
H3 npnpOAHBIX yCJIOBHH (XhShHBI) C CypOBBIM KJIHMaTHHeCKHM peJKHMOM B 60 - 
jiee MHrKne ycjioBHH KyjiBTypBi (MocKBa). 3to BBipa^KaeTCH b othochtojibho 
HeSojiBmoM yBejiHHeHHH tojihi,hhh jihctoboh njiacTHHKH, ee KpynHOKJieT- 
HOCTH, yMeHBHieHHH HJIOTHOCTH CTOJlSnaTOrO Me30(|)HJIJia, HHCJia yCTBHIi; h 
HpOTH>KeHHOCTH 5KHJIOK. 

KopeHB 

B TOHKHX KOpHHX HpH nepBHHHOM CTpoeHHH BBIfleJIHeTCH IHHpOKaH pBIX- 
jiaa Kopa c oahocjiohhoh 3K30flepM0H. 3nn6jieMa c KopHeBBiMH BOJiocKaMH 
OTHeTJIHBO BBipaJKeHa JIHHIB y npopOCTKOB. Pa3BHTHe 3H^0AepMH OCTaHaBJIH- 
BaeTCH Ha nepBon ctb^hh, ee kjigtkh, HecnojiBKo BBiTHHyTtie b TaHreHTaJiBHOM 
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HanpaBJieHHH, HecyT Ha paAnaJiBHBix h nonepenHBix CTeHKax hohckh Kacnapn. 

IlepHI^HKJI OflHOCJIOHHLIH, TOHKOCTeHHBIH. IlepBHHHaH KCHJieMa 06 BIHHO ftHapX- 

nan, pe>ne Tpn-, TeTpapxHan. 

MHorojieTHHH KopeHb (pnc. 1, a), Kan n HaA3eMHBin no 6 er, noKptiT toji- 
ctoh nepn^epMOH. Cjioh KpynHOKJieTHOH napeHXHMHOH Kopti Drape, neM 
b CTe 6 jie. 3oHa AenTejiBiion $jio3mli oneHB y 3 Kan. MexaHnnecirae 3 JieMeHTBi 
b Jiy 6 e OTcyTCTByioT. JIy 6 HHBie Jiynn roMoreHHBie, OAHO-ABypnAHBie. KaM6n- 
aJiBHan 30Ha oTneTjraBan. ^peBecnHa paccenmio-cocyAHCTaH, co cjia 6 o BBipa- 
jKe.HHBiMH toahhiibimh KOJiBijaMH, cpeAHHH mnpnHa KOTopBix (80 mk y B. exilis) 
MeiiBine, new b CTe 6 jie. ^peBecnHa b n;ejioM 6 ojiee nopiicTa no cpaBHeHHio co 
CTe 6 jieM. CocyABi b CBoeM pacnojionseHHH He o6pa3yiOT HHKanoro pncyHKa, 
npenMyiAecTBeiiHO OAHHOHHBie; onepTaHHH npocBeTOB OKpyrjiBie, nep$opa- 
h;hh jiecTHHHHBie. TpaxeHA Majio. BoJioKHHCTBie ajieMeHTBi b nope npncyT- 
cTByiOT b MeHBineM KOJinnecTBe, neM b cTe 6 jie. BoJioKHa c othochtcjibho cjia 6 o 
yTOJim,eHHBiMH CTeHKaMn. ^peBecmmaH napeHXHMa oSnjiBHan, THJKeBan 
(b TH>ne 2 — 3 KJieTKn), MeTaTpaxeaJiBHan, TepMHHajiBHan, CKyAHO-Ba3H- 
AeHTpnHecKan, p eme AH<M>y3HaH. MeTaTpaxeajiBHan napeHXHMa Ha nonepen- 
hbix cpe3ax HMeeT bha kopotkhx (5 —6 KjieTon) n;enoneK, pacnoJiojKeHHBix na- 
paJijiejiBHO rpaHHAe roAHHHoro KOJiBija hjih hoa HenoTopBiM yrjiOM k Hen. 
Jlynn MiioronncjieHHBie, pa3AejieHHBie 1—3 TpaxeajiBHBiMH hjih bojiokhhctbimh 
3JieMeHTaMH, othocht6jibho mnpoKne, oaho-, ABypHAHBie, roMoreHHBie. 

Bbiboabi 

B CTpoeHHH BereTaTHBHBix opraHOB Betula exilis h B . nana, nan n Apyrnx 
AOpeBHHHCTBIX TyHApOBBIX HCHXpO(|)HTOB, HapHAy C HepTaMH B o6m;eM Me30- 
Mop$Hoii CTpyKTypBi (HeSojiBmaa aacTOTa ycTBHii; n npoTHH^eHHocTB >khjiok,. 
cjia6oe pa3BHTne MexaHnnecKon TKaHn) npocjie>KHBaiOTCH cjieAyiomHe npn- 
3HaKH KcepoMop(|)HOH opraHH3an;Hn: HaJinane cjioh xopomo BBipajKeHHOH ny- 
THKyjiBi, TOJiCTocTeHHoro snHAepMHca, CHJiBHoe onymeHne npopocTKOB h mo- 
jioahx noSeroB, npncyTCTBne nejiBTaTHBix 5Kejie30K Ha jihctbhx o6ohx bhaob 
6epe3 h no6eroB y Betula exilis , o6pa30BaHne njioTHoro cjioh najracaAHora 
Me30(|)HJiJia, MHorocjioHHon nepHAepMBi, pa3BHTne jihctbcb c He6ojiBinoH 
TpaHcnnpan;HOHHOH noBepxHOCTBK). 

B to me BpeMH b cTpyKType KapjiHKOBBix 6epe3 HMeiOTCH nepTBi rnrpoMop$- 
hoh opraHH3aAHn: pa3BHTne npynHHx B03AyniHBix nojiocTen h MejKKJieTHHKOB 
b oceBHx opranax, pBixjioro rySnaToro Me30$HJiJia b jihctbhx, hto mojkho^ 
nOCTaBHTB B CBH3B C SeAHOCTBK) TyHApOBBIX HOHB B03AyX0M, a TaK>Ke C 60JIB- 
mHMH n pe3KHMH TeMnepaTypHBiMH CKannaMH. 

EeAHOCTB MHHepaJiBHoro cyScTpaTa, 6jiH3Koe 3ajieraHHe BenHOH Mep3JioTBi 
HaniJiH CBoe OTpanseHne b ocoSeHHocTnx CTpoeHHH nopBi h ApeBecmm nan 
naA3eMHoro no6era, Tan h kophh. BecBMa cjiaSan KaMSnaJiBHan aghtcjibhoctb 
o6ycjioBJiHBaeT Kpamie Majiun npnpocT nopBi n ApeBecnHH b TOJinpray. 
Bee rncTOJiorHHecKHe 3JieMeHTBi HeSoJiBnrax pa3MepoB. CnjiBHan napeHXHMa- 
TH3aii;HH h OAHOBpeMeHHO cjiaSoe pa3BHTne b nope MexaHnnecKHx 3JieMeHTOB 
cnocoScTByiOT JiernoMy nojieraHHio h onopeHeHnio noSeroB. B MecTax H3rn6a 
AH^epeHAHpyeTCH peaKTHBHan ApeBecmia. 
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y%K 582.035 : 581.143 : 582.852 


T. Be CTapo6HHii,eBa * 

BJIHHHHE CBETOBOrO PE 3 KHMA HA POCTOBblE nPOHECCH 
y KAKTYCOB PERESKIA ACULEATA MILL e H REBUTIA 

MINUSCULA SCHUM. 

C 3 pncyHKaMH 

T. V. STAROBINTSEYA. . INFLUENCE OF LIGHT REGIME 
ON GROWTH PROCESSES IN CACTEA PERESKIA ACULEATA MILL. 

AND REBUTIA MINUSCULA SCHUM. 

H3BecTH0, hto fljmHa ahh 0Ka3BiBaeT enjiBHoe bjihhhhc Ha pocT h pa3BH- 
Tne pacTeHHH (Garner a. Allard, 1920; HanJiaxnH, 1937; Mohikob, 1961; 
Pa3yMOB, 1961). 3Han Snojiornio pacTeHHH h ero npoHCxojKAemie, mo>kho npn 
noMomH ^OTonepnoAHHecKoro $aKTopa b Kanon-To Mepe ynpaBJiHTB ero poctom 
h pa3BHTneM. y KaKTycoB BjiHHHne $oTonepnoAHqecKoro $aKTopa H3yqeHO 
HeAOCTaTOHHO. MejKAy TeM 3Ta rpynna pacTeHHH npeACTaBjineT 3HaqHTejiBHBiH 

HHTepeC B SHOJIOrHHeCKOM H AGKOpaTHBHOM OTHOHieHHH. KaKTyCH OTJIHHaiOTCH 
HeoSBIHaHHBIM MH 0 r 006 pa 3 HeM H OpHrHHaJIBHOCTBK) BHemHHX $OpM. KpOMe 
Toro, oneHB KpacHBBi hx ijBeTKH. Ho 3th pacTeHHH Jierno h oShjibho ijBeTyT 
H HMeiOT HOpMaJIBHBIH BHA TOJIBKO HpH HpaBHJIBHOH KyJIBType. OAHHM H3 
ycjiOBHH TaKOH KyjiBTypBi HBJineTCH C03AaHne Heo6xoAHMoro CBeTOBoro pe/KHMa. 

EJejiBio HacTOHin;ero nccjieAOBaHHH 6hjio BBiHCHeHHe bjihhhhh CBeTa Ha 
pocT KaKTycoB. OSBeKTaMH H 3 yneHHH 6hjih 2 BHAa: Pereskia aculeata Mill, 
n Rebutia minuscula Schum. 

R. minuscula (poAHHa ApreHTHHa) — thhhhhhh KaKTyc, HMeionjHH cyK- 
KyjieHTHBIH CTeSeJIB H KOJIIOHKH BMeCTO JIHCTBeB. B yCJIOBHHX JleHHHrpaACKOH 
oSjiacra 3an;BeTaeT Ha btopom roAy >kh3hh. y P . aculeata (poAHHa MeKCHKa) 
CTe6ejiB He cyKKyjieHTHBiii h HapHAy c KOJiioqKaMH hmciotch HopMajiBHO pa3- 
BHTBie JIHCTBH. B 3aKpBITOM TpyHTe IJBeTeT KpaHHe peAKO. 

^jih nccjieAOBaHHH SpaJiHCB pacTeHHH P. aculeata , no-JiyqeHHBie nyTeM 
BereTaTHBHoro pa3MHO>KeHHH (H3yqajiHCB hx no6ern 40—45-AHeBHoro B03- 
pacTa, o6pa30BaBnmecH Ha qepeHKax). PacTeHHH R. minuscula BBipamHBaJiHCB 
H3 ceMHH, h b AByxHeAejiBHOM B03pacTe HCCJieAOBajiacB hx peaKijHH Ha cbcto- 
boh pe>KHM. PacTeHHH pa3Mem;ajiHCB b opaHJKepenx JleHHHrpaACKoro Sotbhh- 
qecKoro caAa. HacTB pacTeHHH nepecKHH HaxoAHjiacB Ha KpyrjiocyroqHOM oc- 
BemeHHH JiK)MHHecn;eHTHHMH JiaMnaMH Tnna JIB-40; mohjhoctb jiyqHCToro 
noTOKa Ha ypoBHe pacTeHHH 20 b/m 2 (HenpepHBHoe ocBemeHne). 2 -h Rpynna 
ocBemajiacB 3 thmh >Ke JiaMnaMH b TeqeHne 12 qacoB, c 10 yTpa ao 10 fceqepa 
(KOpOTKHH AeHB). B OCTaJIBHOe BpeMH CyTOK pacTeHHH 3aKpBIBaJIHCB CBeTO- 
HenpoHHu;aeMBiMH HmHKaMH, BHKpameHHHMH CHapyjKH b SeJiHH n;BeT. 3 -h rpyn¬ 
na (kohtpojib) HaxoAHjiacB Ha ecTecTBeHHOM Ase. 

Ohht npoBOAHJicn c 20 II no 20 III 1971. Bo BpeMH onuTa A^HHa ecTecTBeH- 
Horo ahh H3MeHHJiacB ot 10 ao 12 qacoB. 3 -h rpynna pacTeHHH HaxoAHAacB no 
cpaBHeHHio co 2 -h b ycjiOBHHx noHHJKeHHOH 0CBem;eHH0CTH; A^iHsa ahh y o6enx 
rpynn nonra coBnaAaJia. Hobtophoctb SBiJia HHTHKpaTHon. B Ka>KAOH rpynne 
6 hjio no 15 pacTeHHH. no oKOHqaHHH onBiTa (cm. Ta6ji. 1) b 1-h rpynne (ne- 


TABJIHU|A 1 

BjiHHHne CBeTOBoro p e jk n m a Ha pocTOBtie npoAeccu 

Pereskia aculeata 


BapnaHT onbiTa 

AJiHHa Me>Kfloy3JiHii 

B CM 

AJiHHa JIHCTbeB 

B CM 

IEnpuHa JiucTbeB 

B CM 

1-h. HenpepHBHoe ocBememie 

3+0.2 

6+0.2 

4+0.2 

2-h. KopOTKHH A^Hb . . . 

2+0.2 

4+0.2 

3+0.2 

3-h. EcTecTBeHHUH ^eHb . . 

2+0.2 

6+0.2 

5+0.2 
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npepuBHoe ocBemeHHe) y pacTeHHH 6 bijih yAJinnemiBie Me>KAoy3JiHH, Kpyn¬ 
HBie jihctbh (fljiHHa 6 cm) h HanSoJiee pa3BHTan KopHeBan cncTeMa — caMBie 
KpynHBie kophh Aocrarajin aJihhbi ot 7 flo 9 cm (pnc. 1). 

y pacTeHHH 2-h rpynnBi (kopotkhh a©hb) jihctbh 6hjih MeJiBHe (AJiHHa 4 cm), 
Me5K^oy3JiHH KopoTKne, KopHeBaH cncTeMa pa3BHTa cjiaSee — HanSojiee npyn- 
HBie kophh HMeJiH flimsy ot 4 ao 8 cm (pnc. 2). y kohtpojibhoh rpynnBi (ecTe- 
CTBeHHBiH a©hb) pa3Mep JiHCTBeB 6 biji TaKHM >Ke, Kan y rpynnBi, HaxoAHBmeHCH 



Phc. lo PacTerae Pereskia aculeata H3 rpynnH, HaxoAHBmeHCH Ha HenpepHB- 

hom ocb em,eHHH. 


Pnc. 2. PacTemie Pereskia aculeata H3 rpynnH, Haxo ahb mencn Ha kopotkom ahb. 

Phc. 3. PacTeHHe Pereskia aculeata H3 rpynnn, HaxoAHBmencH Ha ecTecTBeH- 

hom Ane. 


npH HCnpepBIBHOM OCBemeHHH (AJIHHa 6 cm), HO Me>KAOy3JIHH 6BIJIH KOpOTKHMH, 
h KopHeBan cncTeMa HanMeHee pa3BHTa — HanSoJiee KpynHBie kophh aocth- 
rajm a^ihhh 2—4 cm (pnc. 3). 

TaKHM o6pa30M, y nepecKHH nranoBaTon pa3JiHHHH b (JoTonepnoAe h HHTeH- 
CHBHOCTH CBeTa CKa3aJIHCB Ha pa3BHTHH KOpHeBOH CHCTeMBI, pa3Mepe JiHCTBeB 
h A^HHe Men^Aoy3JiHH. 

HTaK, BBIHCHHJIOCB, HTO A^HHa Me>KAOy3JIHH KOHTpOJIHpyeTCH AJIHHOH AHH, 

a He ocBemeHHocTBio, a AJiHHa KopHeBon chctcmh B03pacTaeT c yBejinneHneM 

HHTeHCHBHOCTH CBeTa H, CJieAOBaTeJIBHO, 3aBHCHT OT 4>OTOCHHTeTHHeCKOH aK- 
THBHOCTH JiHCTBeB. 

C Rebutia minuscula ohbit hpoboahjich b ycjioBHHx opaHJKepefi JleHHHrpaA - 
CKoro SoTaHHHecKoro caAa c 8 VI no 8 VII 1971. Bcero 6bijio 4 BapnaHTa, no 
9 pacTeHHH b Ka>KAOM. 1-h BapnaHT cjiy;KHJi KOHTpojieM: pacTeHHH HaxoAHJiHCB 
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Ha ecTecTBeHHOM Ane, H3MeHHBineMCH ot 17.5 ao 17 nacoB. PacTeHHH Tpex oc- 
TaJitHBix BapnaHTOB nojiynajm CBeT b TeneHne 10 nacoB, ho b pa3Hoe BpeMH 
cyTOK: 2-h BapnaHT: c 8 ao 18 nacoB, 3-h BapnaHT: c 12 ao 22 nacoB, 4-h Bapn- 
bht^ c 22 ao 8 nacoB. B ocTajiBHoe BpeMH cyTOK pacTeHHH HaxoAHJiHCB b TeM- 
HOTe hoa CBeTOHenpoHHn;aeMBiMH HHiiHKaMH. TeMnepaTypa B03Ayxa b opamnepee 
bo BpeMH onBiTa AOCTHrajia b hojiaohb 29—32°, hoa nmHKaMH TeMnepaTypa 
SBiJia Ha 1 —1.5° BBime. Cpa3y nocjie oKOHHaHHH onBiTa otjihhhh bo BHemHeM 
bha© pacTeHHH hohth He Ha6jnoAaJiocB. Bee pacTeHHH 6bljih npnMepHO oah- 

HaKOBOH BBICOTBI H C OAHHaKOBBIM A^aMeTpOM CTeSjIH (BBICOTa paCTeHHH 

b cpeAHeM 5 mm, AnaMeTp CTe6jin okojio 4 mm). 3a nepnoA c 8 VII no 31 VIII 
pacTeHHH rpynnBi, noJiynaBmen CBeT c 12 ao 22 nacoB, CTaJin KpynHee ocTajiB- 
hbix no pa 3 MepaM h HMejm Han6ojiee pa3BHTBie kojiiohkh. PacTeHHH, nony- 
HaBnrae CBeT c 22 ao 8 nacoB, 0Ka3aJiHCB caMBiMH MaJieHBKHMH (Ta6ji. 2). 

TABJIHU,A 2 

B JI H fl H H e yCJIOBHH OCBemeHHH Ha pOCT 
Rebutia minuscula 


BapnaHTbi onuTOB 

BucoTa pacTeHHii 

B MM 

AwaMeTp CTeSjiH 

B MM 

1-H. ECTeCTBeHHHH 



A6Hb. 

9+0.5 

5+0.5 

2-h. OcBemeHHe c 8 ao 



18 nacoB .... 

7+0.5 

6 + 0.5 

3-h. OcBemenne c 12 

Ao 22 nacoB . . . 

9+0.5 

7 + 0.5 

4-h. OcBemeHne c 22 


AO 8 nacoB 

6+0.5 

4+0.5 


P e3yjiBTaTBi onHTa mojkho o6t>hchhtb rjiaBHBiM o6pa30M pa3JiHHHon hh- 
TeHCHBHOCTBio CBeTa b pa 3 HHx BapnaHTax. MeHBme Bcero cbctoboh 3Heprnn 
nojiynajin pacTeHHH, ocBemaBnraecH c 22 ao 8 nacoB. B 3tot nepnoA pacTeHHH 
nojiynajin b 3HaHHTejiBHOM KOJinnecTBe cyMepeHHBiH CBeT, hto o6ycjioBHJio 
CHHJKeHHe HX $OTOCHHTeTHHeCKOH A^HTeJIBHOCTH H pOCTOBBIX HpOIjeCCOB. PaC- 
TeHHH KOHTpojiBHoro BapHaHTa, BBipani,HBaBmHecH Ha ecTecTBeHHOM (17-na- 
cobom) Ase, OKa3ajiHCB hcckojibko MeJiBHe, neM pacTeHHH, ocBemaBrnnecH c 12 
Ao 22 nacoB, HecMOTpn Ha to hto o6mee KOJinnecTBO cbctoboh BHepran, no- 
JiyneHHoe kohtpojibhoh rpynnon, 6bijio 3HaHHTeJiBHO 6oJiBine. IIo-BHAHMOMy, 
HMeHHO yKoponeHne ahh cnoco6cTByeT ycnJieHHio poctobbix npon;eccoB y pe- 
6yn,HH MejiKOBaTOH. 


JIHTEPATyPA 

M o m k o B B. C. (1961). 0>OTonepHOAH3M pacTeHHH. — P a 3 y m o b B. II. (1961). 
CpeAa h pa 3 BHTne pacTeHHii. — H aoaxflH M. X. (1937). TopMOHaJibHaH Teopun pa3- 
BHTHH pacTeHHH. — Garner W. W. a. N. A. A 1 1 a r d. (1920). Effect of light on 
plants. 

EoTaHHHecKHH HHCTHTyT (IIoJiyHeHO 6 IV 1972). 

hm. B. JI. KoMapoBa 
AnaAeMHH HayK CCCP, 

JleHHHrpaA- 


i 
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yffH 576.16 : 582.657.2 (282.252.1) 


3. T. KoHrap 

POLYGONUM MIDDENDORFII —HOBBlH BHfl 
C HH30BbEB AMYPA 

C 1 pncyHKOM 

E. T. K O N G A R. POLYGONUM MIDDENDORFII — A NEW SPECIES 
FROM THE LOWER AMUR 

Cpe^H MHoro^HCJieHHHx o6pa3n;oB rep6apnn EoTaHireecKoro HHCTHTyTa 
AH CGCP, onpeAejieHHHx nan Polygonum ajanense (Regel et Til.) Grig. ecTB 
3K3eMnjinpH c HH30Bi>eB AMypa h no6epe>KHH rySn MaMra, pe3K0 OTjiHHaio- 
m,necH ot ocTaJiBHBix. Ohh ouinnaioTCH no BBicoTe CTeSjin, pa3MepaM jincTa, 
coqBeTHH, OKOJion;BeTHHKa, njiofla h t. fl., t. e. no BceM Ba>KHemnnM Mop$o- 
jiornqecKHM ocoSeHHOCTHM. 

! 



BapnagHH bucoth CTe6jiH (ocb opdunam) n ajihhbi JincTa ( ocb a6ci^ucc) y pa 3 Hbix no- 
nyjinn;0H Polygonum ajanense (Regel et Til.) Grig. 

O 6 pa 30 bi: l — caxajiHHO-KypnjibCKne; 2 — c no 6 epe>KbH OxoTCKoro moph; 3 — c xp. TynypnHrpa; 
4 — 3 a 6 aiiKajibCKHe; 5 — HHJKHeaMypcKO-MaMrHHCKne. 


Ha pncyHKe npnBeAeHH Bapnan;HH bhcoth CTeSjin n ^jihhh JincTa. 1 II Bh^ho, 
tto Hn>KHeaMypcKHe o6pa3n;H neTKo OTrpaHHHeHBT ot o6pa3n;oB Bcex Apyrnx 
nonyjiHo;HH P . ajanense. 

BMecTe c TeM 3Ta $opMa He MomeT 6htb OTHeceHa hh k OAHOMy H3 H3BecTHBix 
bhaob ceKo;HH. OHa npeACTaBJineT co6on ocoSbih bha, bjimKanmne poahhh ko- 
Toporo npimaAJiejKaT k cepnn Divaricata . Hobbih bha MOJKeT 6htb oxapan- 
Tepn30BaH cjieAyiomHM o6pa30M: 

Polygonum middendorfii Kongar sp. n. (ceKn;HH Aconogonon Meisn.). 
Caules 35—75 cm alti, glabri, vix flexuosi, parce ramosi; folia elongato-el- 


1 HaMH y hhthb aeTCH AJnma tojibko cpeAHHx CTe6jieBtix jincTteB; pa3Mepti jihctbcb 
6okqbux BeTBeii, a Taione npnn;BeTHbix h hidkhhx CTe6jieBHx jracTteB HaMHoro MeHtme 

II AOBOJILHO H3MeHHHBH. 
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liptica, 7—12 cm longa, 1.5—3 cm lata, glabra, subsessilia, vel petiolis bre- 
vibus (0.5 cm longis) praedita. Inflorescentia paniculata haud densa 15— 
25 cm alta. Perigonium 2.5—3 mm longum. Fructus 2—3 mm longi, inclusi. 

Ty pus: regio Ochotensis, Sinus Mamga, 28 VII 1844 Middendorf (LE). 

Species haec speciebus seriei Divaricata affinis est. A P. angustifolio foliis 
magnis latis necnon characteribus aecologicis differt. A P. divaricato minutie 
totius plantae, fructibus parvis nec excertis, foliis magnis, a P. ripario vero 
fructibus minoribus, foliis magnis glabris necnon panicula magna diffusa 
differto 

CTeSjra 35—75 cm bbicotbe, rojiue, cjia6oH3BHJiHCTBie, MaJioBeTBHCTtie; 
jihctbh yfljiHHeHHO-ajijmnTHuecKHe, 7 —12 cm ajihhh h 1.5—3 cm ninpuHu, 
rojiHe, hohth CHAHHne hjih Ha kopotkhx (0.5 cm) oKpmieHHBix nepemKax. 
Coi^Berae— HerycTan pacKHAHCTan MeTejina 15—25 cm ajihhbe. OKOJioijBeTHHK 
2.5—3 mm ajihhbi; hjioake 2—3 mm ajihhbi, He BH^aiOTCH H3 OKOJioijBeTHHKa. 

Tun: OxoTcnan oSjiacTB, ry6a MaMra, 28 VII 1844, MHflfleHflop#. 

IT a p a t h n bi: IIpHMopcKaH o6ji., Yackeh onpyr, hh3obbh p. AMyp, 
A;ep. £mb, 4 VII 1901, H. IIIecTyHOB; IIpHMopcKaH o6ji., V^ckhe onp., 6eper 
p. AMyp, m. Bacco, 2 VI 1905, M. CaHOi^Knn; oKpecTHOCTH r. HnnojiaeBCKa- 
Ha-AMype, 25 VI 1912, O. A. ^epSen; 3 ajiHB Ykoh, 10 VII 1916; ry6a 
MaMra; Vhkoh, 23 VI. 

Ot flpyrnx bh^ob cepnn Divaricata P . middendorfii o6oco6jieH AOCTaTOHHO 
qeTKo. Ot P. agnustifolium Pall, oh OTjinqaeTCH mnpoKHMH, KpynHBiMH jih- 
CTBHMH, yCJIOBHHMH oSHTaHHH; OT P. divaHcatum L. — MeHBIHHMH pa3- 
MepaMH Bcero pacTeHHH, mcjikemh njio^aMn, He BBiCTynaiomHMH H3 OKOJion;BeT- 
HHKa, KpynHBiMH jihctbhmh; ot P. riparium Georgi — mcjikemh njio^aMH, ro- 
JIBIMH KpyHHBIMH JIHCTBHMH, paCKHftHCTOH MeTCJIKOH. 

JleHHHrpaACKHH (IlojiyHeHO 1 XI 1972). 

iieAarornqecKHH hhcthtyt 
hm. A. H. TepueHa. 


yRK 581.2 : 581.44 : 582.475 


Ac Ac XnpoB 

O «BEabMHHOH METJIE» HA COCHE PINTJS SIZVESTRIS L. 

A. A. KHIROV. ON THE «FAIRY BROOM» ON PINE 
PINUS SILVESTRIS L. 

B coCHHKax Ey3yjiyKCKoro 6opa Hepe^Ko mohoio BCTperaTB ftepeBBH, HMeio- 
mne name b HHumen uacTH kpohbi eAHHHHHBie BeTBH c aobojibho KOMnaKTHBiM 
CKOHJieHHeM KOpOTKHX HOSerOB, Ha3HBaeMBie «BeABMHHHMH MeTJiaMH». BeTpe- 
qaeMocTB tbkhx ftepeBBeB B03pacTaeT c yBejinneHneM cyxocra jiecopacTHTejiB- 

HBIX yCJIOBHH. 

B Hanajie 60-x ro#OB aBTOp 3toh ctbtbh 3aHHMajicn BBipam,HBaHHeM hh3ko- 
HITaMSoBBIX HpHBOeB Ha npHBHBOHHBIX CeMeHHBIX HJiaHTan;HHX. OHHTOB 

HCHOJIB30BaJIHCB HepeHKH H CeMeHa ((BeABMHHOH MeTJIBI» C ftByX 120-JieTHHX 
coceH b MmncTOM cocHHKe, a Tanme nepeHKH H3 pa3HBix oSjiacTen PGOCP. 
Ha6jiK>AeHHH 3a ca5KeHu;aMH n hphbohmh «bgabmhhhx MeTeji» h nocjiyncHJiH 
MaTepnaJiaMH rjih . 3toh ct3tbh. 

JJyJifl. mnmeK c «boabmhhbix MeTeJi» xapaKTepHBi yfljiHHeHHan $opMa co 
cpeAHHM cooTHomeHneM Me>KAy ajihhoh h flnaMeTpoM mnmKH, paBHBiM 2.05, 
H HH3KHII BBIXOfl CeMHrH (0.83 HpOTHB 1.05% y lHHIIieK C HOpMaJIBHBIX BeTBeH 
Tex >Ke uiepeBBeB). HecMOTpn Ha MaJiBie pa3Mepn, ceMeHa hmcjih oneHb xo- 
pomyio rpyHTOByio Bexo/KeeTB. Ilpn HopMe BBiceBa 1.5 r Ha noroHHBiH MeTp 
BBIXOA CeHHUeB B nHTOMHHKe COCTaBHJi: 1-JieTHHX — 60 H 2-JieTHHX — 56. 


A 7 BoTaHHHecKHft wypHajT, JVj 3, 1973 r. 
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JJjIH 1/3 CeHHIjeB THnHHHBI KyCTOBH^HOCTB H HH3KOpOCJIOCTB. IIo 3 TOH HpHHHHe 
ohh name OT 6 paKOBBiBaiOTCH npn copTnpoBKe nocaAOHHoro MaTepnaJia, a ecjin 
cjiynaimo BBicanuiBaiOTCH, to BCKope nornSaioT, 3arjiymeHHHe 6 ojiee pocjihmh 
coceAHMH, hto HaSjiioAajiocB HaMH b KBapTaJie 46 BopoBoro om>iTHoro jiecHH- 
neCTBa. Ohgbhaho no3TOMy HaM He BCTpenaJiHCB «bgabmhhh mgtjibi» b cocho- 
bbix noca^Kax. 

2-JieTHHe MeTJIOBHAHBTe CeHHIJBI B OHBITHBIX HOCa^KaX (KBapTaJI 74 BopoBoro 
onBiTHoro jiecHHHecTBa) HMejiH npHJKHBaeMocTB 100%, ho b TeneHne A®yx jieT 
6 ojzbihhhctbo hx hothGjio H 3 - 3 a nopaHxeHHH chgtkhbim miOTTe. OTpnijaTejiB- 
Hoii b ashhom cjiynae OKa3aJiacB ohhtb 5Ke hh3kopocjioctb caJKemjeB, KOTopBie 
3hmoh 3aKpBiBaJiHCB CHeroM h 3apa>KaJiHCB rpn6oM. 

y nojiOBoro noTOMCTBa BeTBJieHHe Tnna «Be,n;BMHHa MeTjia», Kor^a ijeHTpajiB- 
HBIHH 6 oKOBHe HoSeTH B MyTOBKe 6jIH3KH HO pa3MepaM, BCTpenaJIOCB HCKJIK)- 
HHTejiBno y HH 3 KopocjiBix (b 2 —3 pa 3 a HH>Ke o6bihhbix) ca>KeHn;eB. Hx 6hjio 
b nocaAKe 36 %, Bee ocTajiBHBie ca>KeHij;H HMe.in thhhhhog a-m cochbi BeTBJie- 
Hne c xoporno pa3BHTBiM n;eHTpaJiBHBiM h 6 ojiee tohkhmh Sokobbimh noSeraMH. 

HepeHKH «BeflBMHHOH MeTJiBi», npnBHTBie BnpHKJiaA cepAn;eBHHOH Ha KaM- 
6hH (no E. n. IIpOKa3HHy) Ha COCHOBBie nOABOH C HOpMaJIBHBIM BeTBJieHHeM, 
hmgjih npn>KHBaeMOCTB 77.7%. B toa npHBHBKH, t. e. b nepnoA npnjKHBaHHH, 
nepeHKH pocjin oneHB MeAJieHHO, hto xapaKTepHO ajib Bcex hphbhbok cochh, 
He3aBHCHM0 ot KanecTBa nepeHKOB. Ho ecjin o 6 hhho y npnBoeB, HanmiaH 
c TpeTBero roAa, Ha npnpocT OKa3BiBaiOT bjihhhhg tojibko MeTeopojiornHecKne 
yCJIOBHH, TO npHBOH 03 HepeHKOB «BeABM0HO0 MeTJIBI», AOCTHTHyB MaKCHMaJIB- 
Horo npnpocTa b BBicoTy b 2 —3-JieTHeM B03pacTe (27.5 n 23.0 cm), b AaJiBHen- 
meM HanHHaioT ero HeyKjioHHO CHHJKaTB. Cootbgtctbghho y 4 — 9-jigthhx npn- 
BoeB npnpocTBi cocTaBJinioT 15.3, 8.5, 7.2, 6.2, 6.0 h 5.7 cm. 

KojinnecTBo nonen Ha noSerax aobojibho ycTOHHHBoe, Ha npnBonx ot nep- 
boh HCCJieAOBaHHOH «BeABMHHOH MeTjiBi» 4 —6 (4 — 5 Ha Sokobhx noSerax h 
6 Ha n;eHTpa jibhom) . B toa hphbhbkh Ha npnBoe $opMHpyioTCH aobojibho Kpyn- 
HBie HOHKH, CpeAH KOTOpBIX AeHTpaJIBHaH 3aMeTHO OTJIHHaeTCH OT Sokobbix. 
nocjieAHHM h o 6 bhchhgtch MaKC 0 MajiBHoe npeBBimeHHe AeirrpaJiBHoro no- 
6era HaA 6 okobbim 0 y 2-jieTH0x npnBoeB, paBHoe 9 cm. Ho y>Ke Ha TpeTBeM 
roAy /KH3HH 3T0 npeBBiineHHe conpamaeTCH BABoe. 

B ABJiBHenmeM hphboh $opMnpyioT MejiKHe, cjia6o An$$epeHii;npoBaHHHe 
no pa3MepaM hohkh h KpoHa npnoSpeTaioT mapoBHAHyio $opMy. HanpnMep, 
y 6-JieTHHx npnBoeB cooTHomeime mcjkay bbicotoh h A^aMeTpoM kpohh paBHO 
1.06, hto coBepmeHHo He cbohctbchho npnBHBKaM b stom B03pacTe. 

XapaKTepHaH OCo6eHHOCTB Bcex COCHOBBIX npHBHBOK — CH30BaTBIH OT- 
TeHOK xboh y npHBoeB, coxpaHHiomHHCH aobojibho npoAOJiHOTrejiBHoe BpeMH. 
HMeeT TaKOH orreHOK h xboh npnBoeB ot «bgabmhhoh mgtjibi», ho oh coxpa- 
HneTCH tojibko nepBBie 2—3 roAa, nocjie Hero xboh 6jieAHeeT h npnoSpeTaeT 
XapaKTepHBIH CBeTJIO-3eJieHBIH IJBeT. HpOAOJI?KHTeJIBHOCTB JKH3HH XBOH — 

3 roAa, hto oSbihho a^h cochh b By3yjiyKCKOM 6opy. 

Kan npaBHJio, xboh npnBoeB, KpoMe CH3OBaTO-3ejieHO0 onpacKH, oneHB 
AJihhhbh (okojio 80 — 100 mm) h TOJiCTan (nJiomaAB ceneHHH Ha hojiobhhg ajihhh 
XBOH OKOJIO 1.5 MM 2 ), nJIOlU,aAB CMOJIHHHX KaHBJIOB ot njiom,aAH CeneHHH XBOH 
cocTaBJineT b cpeAHeM 10 %, a nJiomaAB AOHTpaJiBHOH npoBOAHmen chctgmb^ — 
OKOJIO 30%. no 3THM HOKa3aTeJIHM XBOH HpHBOeB OT «BeABMHHOH MeTJIH» HMeeT 
cymecTBeHHHe otjihhhh. OHa BcerAa 3HaHHTejiBHO Kopone h TOHBiue, CHJiBHee 
HacHmena cmojihhhmh KaHajiaMH npn 6ojiee cjia6oM pa3BHTHH ijeHTpajiBHon 
npoBOAHmen chctcmh (Ta6ji. 1). 

IUhhikh c npnBoeB ot «bgabmhhoh mgtjibi» 3 HawrejiBHO Jierne ( b 4 pa3a) h 
K opone (b 1.5 pa3a), ne m c oSbihhhx (Ta6ji. 2). TaK >Ke KaK h Ha MaTepHHCKnx 
AepeBBHx, ohh HMeioT BBiTHHyTyio $opMy (oTHomeHne ajihhbi k A^aMeTpy 
paBHO 1.71, npoTHB 2.17). Ano$n3a bo Bcex cjiynanx 6Bijia cpeAHe- hjih cjia6o- 
BBinyKjioH. y 25% «bgabmhhbix MeTeJi>> mnniKH ne pacKpHJincB, ocTajiBHBie 
AajiH bbixoa ceMHH 0.72%, y Apyrnx npnBoeB oh pbbhhjich 1.12%. CeMeHa 
MejiKHe, hohth TpeTB hx nycTHe (Ta6ji. 2). npeoSjiaAaiomHH ABeT ceMHH nep- 
HHH, KOpHHHeBMX CeMHH OKOJIO 30%. OopMa KpBIJiaTOK AOBOJIBHO pa3HOO0- 
pa3Ha: ot hihpokhx ao oneHB BHTHHyTHx. 
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TAEJIMIJA 1 

X a p a k t e p h c t h k a o a h o ji e t h e h xboh 


IIoKa3aTejiH 

IIpHBOtf H3 HepeHKOB «BeflBMHHOft 
MCTJ1H» 


! JM» 1 

JV» 2 

fljIHHa XBOH, MM. 

39.4 

37.2 

IIlHpHHa XBOH, MM . . . 

1.42 

1.44 

TOJHAHHa XBOH, MM . 

0.77 

0.78 

IljioiAaAb ceaemiH xboh, mm 2 . 

0.886 

0.887 

KOJIHHeCTBO CMOJIHHHX KaiiaJIOB, HITyK. 

11.6 

11.3 

KOJIHHeCTBO CMOJIHHHX KaHaJIOB Iia 1 MM 2 CeneHHH XBOH 

13.4 

12.7 

IljIOIAaAb CMOJIHHHX KaHaJIOB, MM 2 . 

0.114 

0.117 

IIjiomaAb AeHTpajibHOH npoBOAHmefl chctgmh, mm 2 . . . 
IlpoAeHT ot njiomaAH ceneHHH Ha 1 / 2 a^hhh xboh: 

0.235 

0.243 

a) HJIOmaAH CMOJIHHHX KaHaJIOB . 

13.1 

13.2 

6) HJiom;aAH AeHTpajibHoii npoBOAHmen cncTeMH 

27.1 

27.4 


TaKHM o6pa30M, TOJIBKO HaCTB nOTOMCTBa H3 CeMHH «BeABMHHOH MeTJIH» 
h Bee 6e3 HCKJiioHeHHH npnBOH H3 ee nepeHKOB HMeioT MeraoBHAHoe BeTBjieHHe; 
mnniKH c iiphbhbok noxoaoi Ha mmnKH MaTepniiCKoro AepeBa, c noToporo 
6paJICH npHBHBOHHHH MaTepnaJI. HepeHKH «BeABMHHOH MeTJIH)), npHBHTHe Ha 
o6HHHHe hoaboh, nepe3 toa nocjie hphbhbkh nepe>KHBaioT 2-jigthhh nepnoA 
HHTeHCHBHoro pocTa, nocjie aero npnpocT b BHCOTy HeyKJiOHHO 3aTyxaeT, 
a CH3o-3ejieHHH n,BeT xboh CMeHaeTca CBeTJio-3ejieHHM, co3AaK)mHM BneaaT- 
jieHHe 6ojie3HeHHoro coctohhhh. 


TAEJimjA 2 

X a p a k t e p h c t h k a m h m e k h cbmhh 4 - ji e t h h x npnBoeB 

«B e A i> M H H O H M e T JI H» 
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HepeHKH OT «BeAbMHHOH 

MeTJIH» . 

1.49 

2.6 

1.2 

2.17 

0.72 

71.7 

28.3 

4.75 

HepeHKH ot no6eroB c Hop- 
MajIbHHM BeTBJieHHeM . . 

6.10 

3.6 

2.1 

1.71 

1.12 

91.9 

^-1 

00 

8.38 


B 3TOH CBH3H HpeACTaBJIHIOT HHTepeC OHLITH C HpHBHBKOH Ha «BeABMHHy 
MeTJiy» nepeHKOB hjiiocobhx coceH. 1 Ecjih aepeHKH «BeABMHHOH MeTjii>i» xo- 
pomo npmKHBajiHCB Ha noABoax c HopMajiBHHM BeTBjieHneM, to Gojilihhhctbo 
aepeHKOB hjiiocobhx coceH, npHBHTHx Ha «BeAi>MHHy MeTJiy», norn6jio (72%), 
a ecjin oTAejiBHHe npHBHTtie aepeHKH h BH>KHBajiH, to pocjin HCKjnoairrejiBHo 
hjioxo. Tan, BHCOTa 6-jicthhx npnBoeB Ha «bgai>mhhoh MeTjie» 6tijia okojio 15 cm, 
TorAa nan caMH aepeHKii «B6abmhhoh mctjih» , npiiBHTLie Ha oObiaHbie noABOH, 
3a 3tot cpoK BtipocjiH Ha 84 cm. IIpH 3Tom y nepBHx xboh BcerAa 6mia cbctjio- 
3 ejieHOH h Ha no6erax $opMHpoBajioci> no oahoh nonne, hto coBepmeHHO He 
xapaKTepHO ajih mojioahx npnBoeB, pa3BHBmHXCH H3 aepeHKOB «BeAtMHHOH 
MeTJiH», He roBopa y>ne o aepeHKax hjiiocobhx coceH. 

CaMa no ce6e hh3kopocjioctb hoaboh He aBJiaeTca b btom cjiyaae hphhhhoh 
HJioxoro pocTa npnBoa. B 1962 r. HaMH 6bijih bheojihchh Ha mccthhx hoabohx 
npHBHBKH aepeHKOB ot coceH, pacTymnx boa MypMaHCKOMH ApxaHrejiBCKOM. 


1 IljiiocoBHe cochh — flepeBba c xopomo OHnm^HHHM ot cyabeB coBepmeHHO npaMtiM 
h 3aopobhm ctbojiom, c AnaMeTpoM, npeBHmaiomnM He MeHee neM Ha 10% cpeAHim A^a- 
MeTp ApesocTOB (noKOJieHHH Jieca), c bhcotoh Gojibme cpeAHen. 


7* 
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3th npHBOH b 7-jieTHeM B03pacTe 0Ka3ajiHCi> oneHB hh3kopocjihmh (cpeAHHH 
BHCOTa 75 h 144.8 cm, hjih 26.8 h 52% ot bhcoth mccthhx npnBoeB) h nycTH- 

CTHMH (cOOTHOnieHHe Me/K,n;y BHCOTOH npHBOH H AHaMeTpOM ero KpOHH COOTBeT- 

CTBeHHo 1.50 h 1.36, a y Mecraux — 2.17). Ilpn hobtophoh npHBHBKe Ha Myp- 
MaHCKne h apxaHrejiBCKne npHBOH nepeHKOB MecTHLix hjiiocobhx coceH mli 
HaBjuoAajiH Bnojme xoponran pocT npnBoeB, (j)opMnpoBaHHe CH3o-3ejieHon 
xboh h KopoHM noneK Ha no6erax. 

«BeABMHHa MeTjia» ona3HBaeT yraeTaiomee BjiHHHne Ha hphbhthh nepeHOK, 
KOTopHH nocTeneHHo cjiaSeeT h rn6HeT. y Hac 3 to cjiyHHJiocb Ha ceflBMOM roAy 
HOCJie npHBHBKH. XhJIOCTB H 60Jie3HeHHHH BHA — BOT HTO XapaKTepHO AJIH 
tbkhx npHBHBOK. IIo3TOMy HcnoJiB30BaHHe «b 6 abmhhhx MeTeji» ajih nojiyne- 
HHH KapjIHKOBBEX HOABOeB H HH3KOpOCJIBIX CeMeHHBIX A^peBBeB, C KOTOpHX 06- 
jjernaeTCH 3aroTOBna rnmneK, BepoaTHee Bcero, hck JiionaeTCH. Bojiee onpe- 
AeJieHHO MOJKHO OTMeTHTB HOKa OAHO: HH3KOpOCJIBie «BeABMHHH MeTJlBD) C HX 
opHrHHajiBHoa mapoo6pa3HOH AOKoparaBHon rycTon npoHon Moryr 6 htb hc- 
nojiB30BaHLi npH 03ejieHeHHH HaceJieHHux MecT h b jieconapnax, oco6eHHO 
TaM, rAe, 3a HCKJHoneHHeM cochbi, Apyrne nopoABi pacTyT hjioxo hjih HeAOJiro- 
BeHHH. 9(|)$eKTHBHHM CHOCoSoM pa3MHO>KeHHH MOJKCT 6 hTB paHHeBeCeHHHH HpH- 

BHBKa nepeHKOB c «BeABMHHOH MeTJiBi» Ha 2—4-JieraHe cajKemjH cochbi. 

BopoBan JiecHan ontiTHan ct&hahh^ (IIojiyHeHO 14 VI 1971). 

ct. KojiTy6aHHa, 

OpeH6yprcKan o6jiacTB. 


y%K 581.8+581.1]582.736 


M. B. PaKosa 

TBEPflblE CEMEHA B nPE^EJIAX OCOBH 
y flHKOPACTymHX BOBOBBIX 

C 3 pncyHKaMH 

M. V. RAKOVA. HARD SEEDS WITHIN THE INDIVIDUAL 
IN WILD-GROWING LEGUMES 

H 3 yHeHHio TBepAoceMHHHOCTH 6o6obhx nocBHmeHO SoJiBinoe KOJinnecTBO 
paSoT. TeM He MeHee MHorne ctopohh 3 Toro HBjieHHH ocTaioTCH hchchbimh. 
Kan npaBHJio, oSbcktom nccjieAOBaHHH cjiyjKHJin o 6 mne napran ceMHH, npe- 
HMymecTBeHHo KyjiBTypHHx 6o6obhx, hto Hanuio AOCTaTorao nojiHoe oTpance- 
HHe b cboahhx pa 6 oTax pHAa aBTopoB (Phjkob, 1944; ^o6poxotob, 1946; 
nomjoB, 1953; Kponep, BapTOH, 1955; Ohjihmohob, 1961). OneHB HeMHorne 
paSoTBi nacaioTCH H 3 yneHHH TBepAoceMHHHOCTH no npycaM KyjiBTypHHx pacTe- 
hhh (KpacioKOB, 1940; ILnaKCHHa, 1970). HaKOHeij, HMeiOTCH jihihb cahhhh- 
HHe yna 3 aHHH Ha to, hto h TBepABie h Marnne ceMeHa MoryT BCTpenaTBCH oaho- 
BpeMeHHO Ha oahoh oco6h hjih Aa>«e b oahom coabcthh (PoMaHOBCKHH-Po- 
MaHBKo, 1911; IIIaHH, 1947; MaTeBocnH, 1948). H 3 JiHTepaTypH H 3 BecTHo, hto 
b HeA 03 pejiBix njioAax BCTpenaeTCH 6 ojiBme mhtkhx ceMHH, ne m b 3 pejiHx. 
BaiecTe c TeM choco6hoctb HeA 03 pejmx ceMHH npopacTaTB oTMenaeTCH phaom 
aBTopoB ajih o6id;hx napran ceMHH, npeHMymecTBeHno KyjiBTypHHx 6o6obhx 
(Tpery 6 eHKO, 1948; Ho$(J)e, 1950; MyxHHa, 1966). CneijHajiBHBie nccjieAOBa- 

HHH TBepAoceMHHHOCTH B HpeA^JiaX OCO0H y AHKOpaCTymHX BHAOB HaM HeH3- 
BecTHH. Mh npeAnpHHHJiH nonHTKy Tanoro nccjieAOBaHHH c n,eJiBio BHHCHe- 
HHH 3aKOHOMepHOCTeH B paCHpeACJieHHH TBepAHX H MHTKHX ceMHH Ha pac- 
TeHHH. 

16 bhaob AHKopacTymnx 6o6obhx H3ynajiHCB b 1969—1971 rr. b hcckojib- 
khx reorpa$HHecKHX nyHKTax CTpaHH h b ycjioBHHx CTaijHOHapa b LJeHTpajiBHO- 
HepHoseMHOM 3anoBeAHHKe hm. npo(|). B. B. AjiexHHa. 



B KanecTBe moacjibhhx oco6en BH6npajiHCi> pacTeHHH, no raSnrycy n hjioao- 
bhtocth xapaKTepHHe ajih AaHHon nonyjifln,HH. AHajiH3 ceMHH npoBOAHJicn 
nepeA ocHnaHneM nepBLix hjioaob. CeMeHa BHHHMajincB H3 hjioaob Bpynnyio 
nepe3 cyTKH nocjie c6opa n ynjia^HBajmct Ha npopamHBaHHe Men^y jiHCTaMH 
4>HJiBTpoBajii>HOH 6yMarn (no OnpcoBon, 1969); npn 3tom tohho Bocnpon3Bo- 
Ahjiocb nojiojKeHne ceMeHH Ha pacTeHHH n b npeAenax 6o6a. IIpopamHBaHHe 
npoBo,n;HJioci> b TeneHne 15 AHen npn KOMHaraon TeMnepaType 18—22°. 
IIopHflOK paCnOJIOJKeHHH CeMHH Ha KaJKAOM H3 MOACJIBHHX paCTeHHH (j)HKCH- 
poBaJica TaKJKe Ha 6yMare b $opMe Tan Ha3HBaeMon «cxeMorpaMMH». Ha Hen 
oTMenajiacb n <$a3a pa3BHTHH ceMHH, 3aKJiaflHBaeMHx Ha npopamHBaHHe. 
no najK^oMy BHfly Hccjie^oBajiocB ot 3 ao 10 MOAenen (b 3aBHCHM0CTH ot ra6n- 
Tyca h hjioaobhtocth oco6h). 

npHMeHHTeJiBHO k cejiBCKoxo3HHCTBeHHHM KyjiBTypaM pa3pa6oTaHBi pas- 
JIHHHHe KpHTepHH $a3 pa3BHTHH CeMHH. OflltaKO BBHAy CHen,HaJIBHOH 3aAaHH 
HCCJieAOBaHHH n ajih ocym;ecTBjieHHH eAHHOH mctoahkh h nporpaMMBi HaMH 
npHHHTa C HeKOTOpHMH H3MeH6HHHMH HeTHpex6aJIJIBHaH HIKaJia OH,eHKH <$a3 
pa 3 BHTHH ceMHH, pa3pa6oTaHHan P. E. JleBHHon (1963). 

Oa 3 a 1 . iljIOAH TOJIBKO 3 aBH 3 aJIHCB, HpKO- 3 eJieHHe. Okojiohjioahhk otho- 
CHTejiBHo cohhhh. CeMH MejiBHe 3 peJioro, 3 ejieHOBaTo- 6 ejioBaToe, boahhhcto6; 
3 apoAHm He BHnojiHneT ceMeHHOH KOJKypBi. 

Oa3a 2. Okojiohjioahhk nan b $a3e 1. 3apoABim BnoJiHe c$opMHpoBaH. 
CeMH xopomo BBinojiHeHO, npymiee cnejioro. Ccmhaojih npK0-3ejieHHe, c BJia>K- 
hhm 6jiecKOM, oneHB MnrKHe, jierno pejnyTCH. 

Oa3a 3. Okojiohjioahhk CTaHOBHTCH 6ypHM, noACHxaeT. CeMeHa HecnojiBKO 
MejiBne, neM b $a3e 2. Ccmhaojih >KejiTOBaTBie mhchcthc, bh3koh KOHCHCTeH- 
h;hh, npn CAaBjiHBaHHH CMHHaioTCH. CeMeHHan no>Kypa HanmiaeT npno6peTaTB 
CBoficTBeHHyio BHAy oKpacny. 

Oa3a 4. njioABi h ceMeHa aocthivih oKOHHaTejiBHHx pa3MepoB h onpacKH. 
HannHaeTCH AHCceMHHan,HH. Ccmhaojih TBepABie, jiomkhc (He CMHHaioTCH). 

BjiaJKHOCTB ceMHH CHJIBHO BapBHpyeT, B CBH3H C HeM pa3JIHHaK)TCH: 

Oa3a 4 X — ceMeHa BH3yajiBHo h Ha omynB BjiajKHue, 6apxaTHCTHe, ceMH- 
Aojih HOMaioTCH 6e3 Tpecna. no HamnM a&hhbim, y MHornx bhaob ceMeHa HMeioT 
BJiaJKHOCTB 15—20%. 

Oa3a 4 2 — ceMeHa noACoxnrae, JioMaioTCH c TpecnoM. BjianraocTB HH>Ke 14 %. 

TaKHM o6pa30M, cnejiBiMH mh Ha3HBaeM ceMeHa, oTHocnni;HecH no Hamefi 
mnajie k $a3e 4 X h 4 2 . 

HaMH 6 hji npoBeAeH aHajiH3 pacnpeACJieHHH b coijBeTHHx ceMHH pa3JiHH- 
hoh CTeneHH 3pejiocTH y 16 bhaob AHKopacTymnx 6 o6obhx, HMeiomiHx o6hhhbih 
B ereTan,HOHHBiH nepnoA, h y 3 3$eMepoB. 


A H a JI H 3 COCTOflHHfl CCMHH Ha 0C06n HeKOTOpHX BHAOB 

6060BHX 1 


• 

BHfl 

Bcero >Kn3- 
HecnocoSHHX 
CeMHH 

0thochtg jibHoe hhcjio ceMHH no rpynnaM 
(B npOHGHTaX K )KH3Hecn0C06HMM) 

HecneJiue — $a3H 
1-3 

cnejiue - 

-cfcaaa 4 

TBepflHe 

MHrKHe 

TBepflue 

MHrKHe 

Medicago lupulina . 

156 

0 

62 

38 

0 

Trifolium fragiferum . 

81 

0 

15 

85 

0 

Anthyllis polyphylla . 

83 

0 

43 

57 

0 

Lotus corniculatus . 

193 

0 

45 

54 

1 

Oxytropis pilosa . 

41 

0 

23 

63 

14 

Vida sepium . 

63 

0 

23 

69 

8 

Lathyrus pisiformis . 

64 

0 

72 

28 

0 

Orobus vernus (1-ii o6pa3eA) . . . 

35 

0 

0 

100 

0 

To »e (2-h o6pa3eA) . 

37 

0 

100 

0 

0 


1 Ha3BaHHH bhaob i^HBeAeHM no «Qjiope CCCP». 
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Hn>Ke npHBOAHTCH flaHHbie ajih 8 H3 bthx bhaob (cm. Ta6jinn;y). Bee 3 th 
bh^li xapaKTepH3yioTCfl pa3JiHHHon Mop^ojiorneH coijBeTHH h njio,n;a, pa3- 
hhmh cpoKaMH h AJinTejibHocTbio njioAOHomeHHH, a TaK/Ke pa3JiH^HHM pacno- 



jio>KeHHeM ceMHH no cTeneHH nx 3 pe- 
jiocth b con;BeTHH (pnc. 1—3). 

IIpHBe^eHHLie cxeMorpaMMH h Ta6- 
jimi;a, a TaK>Ke coBepmeHHO aHajio- 
rnnHHe AaHHbie no ocTajibHHM H3y- 
neHHHM 8 Bn^aM ( Medicago falcata, 
M . tribuloides, Melilotus officinalis , 
M. albus, Trifolium strepens, Glycyr- 
rhiza glabra , Onobrychis arenaria , 
Vida cassubica) ho3Bojihiot 3aKJiio- 
hhtb cjieAyiomee. 

y BHAOB C paCTHHyTLIMH ijBeTeHneM 
n nJiOAOHomeHneM Ha nan^on oco 6 n 
k Hanajiy co 3 peBaHHH nnoflOB Bcer^a 
HMeioTcn ceMeHa pa 3 Hon cnejiocTn 


Phc. 1. Medicago lupulina (oflHa oco6b). 

06o3HaHeHHtt hjih phc. 1—3: iiu&pu o6o3HaHaiOT 
$a3bi pa3BHTHH ceMeHH; TBepnMe ceMeHa o6o3HaHeHbi 
i^H(J)paMH 0e3 3HaHKOB; i^H(J)pbi, noMeneHHbie 3Han- 
khmh; 2 — noBpe>«HeHHbie (Ha pacTeHHH) hjih crHHB- 
mne (b onwTe) ceMeHa; 3 — npopocnme hjih tojibko 
H aCyxinne (b onbiTe) ceMeHa; o — hbctkh hjih 
HeflOpa3BHTbie CeMH3aHaTHH. 


(ot $a3H 1 ,n;o $a3H 4). H 3 bthx ceMHH cnoco6HocTL k Ha6yxaHHio n npopacTa- 
hhh) o6Hapy>KHBaK)T Bee HeA03pejiLie ceMeHa b $a3ax 2 n 3, H3peAKa n b $a3e 1. 
TaKHM o6pa30M, ohh h cocTaBjinioT ocnoBHyio rpynny MHrftnx ceMHH. BnojiHe 




Phc. 2. a — Vicia sepium, o^Ha oco6b; 6 — Lathy - 
rus pisiformis , oflHa oco6b. 


cnejibie ceMeHa MoryT Ha6yxaTb n npopacTaTB (xoth h MeAJieHHee) tojibko b Tex 
CJiynanx, ecjin nx BJianmocTb 6oJH>me 14% (no Harnen mnaJie $a3a 4^. 

K Hanajiy o6ceMeHeHHH HenoTopbie ceMeHa y>Ke Ha pacTeHHH 0Ka3HBai0TCH 
TBepABiMH. Bee ohh othochtch k KaTeropHH «noACoxmnx cneJiHx» ($a3a 4 2 ) 
H COCTaBJIHIOT OT 28 £0 100% OT Bcex >KH3HecnOCo6HHX ceMHH MOfleJIbHOH 
oco6h. 
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y 3 $eMepoB (Astragalus drobouii , A. rytilobus) h 3$eMepoHAOB (Orobus 
vernus) b cnjiy onarax cponoB n^eTemi a h njiOAOHomeHHH ceMeHa Ha oco 6 h 



Phc. 3. Orobus vernus . 

a h 6 — ABa reHepaTHBHbix noOera b pa3Hoii (J)a3e cnejiocTH 
CeMHH. 


HaXOAHTCH B OAHHaKOBOH $a3e CneJIOCTH, H03T0My OHH OKa3HBaiOTCH HJIH BCe 
MflrKHMH, HJIH BCe TBepALIMH. 

Pa6oTa BLinojiHeHa no# pyKOBOACTBOM P. E. JleBHHon. 
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yjibHHOBCKHH rocyflapcTBeHHHH (IIojiyneHO 23 XII 1971). 

neflarornnecmra HHCTHTyT, 

T. yjIbHHOBCK. 
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COLE AN TH US SUBTILIS (TRATT.) SEIDL. 

B nPHAMYPCKOn HACTH APEAJIA 

G 2 pncyHKaMH 

A. P. NECHAEV AND A. A. NECHAEV. COLEANTHUS 

SUBTILIS (TRATT.) SEIDL. IN THE AMUR PART OF ITS AREA 

Coleanthus subtilis pacnpocTpaHeH Ha MejKeHHtix oeperax pen h 03ep ceBepHoro nojiy- 
mapHH. Ha Hhjkhgm AMype stot bha Han^eH 6ojiee 100 JieT Ha3a^, btophhho — b TeneHne 
nocjie^HHx mecTH JieT. BcTpenaeTCH Ha Oeperax Bcero pycjia AMypa ot XaOapoBcna ao 
HnKOJiaeBCKa Ha npoTHJKeHnn okojio 1000 mmoMeipoB h Ha hhjkhhx OTpe3Kax aMypcKnx 
npHTOKOB. BMecTe c hhm Ha caMux hh3Khx ypoBHnx b MejKeHb Hafiflemj cnyranKH — rHApo- 
HOHHtie BHflH H3 HHCJia OAHOflOJIbHHX H flByflOJIbHblX paCTeHHH. HeKOTOpbie 03 HHX — 3H- 
A&mbi OaccenHa AMypa. 

Coleanthus subtilis (Tratt.) Seidl. othochtch k MOHOTHHHOMy poAy Colean¬ 
thus Seidl. ceM. Poaceae Barnh. (I^BeJieB, 1968). 

Apeaji C. subtilis ahsbiohkthbhhh, 3aHHMaeT ceBepHoe nojiymapne h pac- 
naflaeTCH Ha hhtb nacTen (3anaAHoeBponencKaH, BocTOHHoeBponencKaH, 
3ana,n;HOCH6HpcKaH, npnaMypcKaa h ceBepoaMepHRaHCKan), H30JinpoBaHHHx 
Apyr OT ffpyra THCHHeKHJIOMeTpOBHMH npOCTpaHCTBaMH — ATJiaHTHHeCKHM H 
Thxhm oneaHaMH, tophhmh MaccnBaMH h xpeOTaMH KapnaT, Ypajia, AjiTaa, 
CaHH h 3a6aHKajii>H (Hejny, 1969). 

nepBHe cOopn 3Toro BHAa npoBeAeHH b 1811 r. b 3anaAHoeBponencKOH 
nacTH apeajia Ha Oepery p. Pern b TepMaHHH. Ero OoTaHHHecKoe omicaHHe 
c^ejiaji b 1816 r. JI. TparaHHHK (CejiHBaHOBa, 1929; Hejny, 1969). HanOoJiee 
hoapoOho h pa3HOCTopoHHe H3yHeHH pacnpocTpaHeHHe, 3KOJionrcecKaH npn- 
ypoHeHHOCTB, OnojiorHH h Mop$oJiorHH C. subtilis b 3anaAHoeBponencKOH 
Hacra apeajia. 3 tot 3Jian noHBJifleTca b KOHije JieTa b nepnoAH caMon hh3Koh 
M enteHH Ha necnaHHx hjih HJiHCTo-necnaHHx oTJiojKeHHnx Ha 6eperax Bo^oe- 
mob ceBepHon OpamjHH, OeAeparaBHOH Pecny6jiHKH TepMaHHH, TepMaHCKOH 
^eMonpaTHHecKOH Pecny6jiHKH, Abctphh, HexocJioBaKHH, ceBepHon HTajmn 
n io)khoh HopBernn (Hejny, 1969; Wolke, 1969). 

B npnaMypcKOH nacra apeajia nepBHe 3K3eMnJinpH C . subtilis HameJi 
P. K. Maan 21 VIII 1855 Ha necnaHon noce npoTonn MapHHHCKan 0jih3 
c. MapnHHCKoe, HHHe BxoAHmero b yjibHCKnn panoH XaGapoBcnoro npaa 
(Maan, 1859; KoMapoB, 1901). 29 VI 1856 3tot 3Jian coOpaJi K. H. MancHMo- 
bhh (Maximowicz, 1859) Ha toh >Ke noce h 5 VII Ha Oeperax coceAHero 
03. Eojibmoe Kh3h (6. Khtch). 

C Tex nop Ha npoTHjKeHHH hohth noJiyBena hhkto He coOnpaji C . subtilis 
nan BHme, Tan h HHJKe c. MapnHHCKoe h 03. Bojitmoe Kh3h. B 3toh cbh3h 
B. JI. KoMapoB (1901) nncaji: «TpyAHo npeAnoJio>KHTb, htoOh pacTemie 3to, 
KOTopoe Tan Jierno He 3aMeraTb, He BCTpenajiocb h BHme no AMypy h ero npn- 
TOKaM». npeAnojiojKeHHe KoMapoBa Bcnope nacTHHHO onpaBAajiocb. 3n3eM- 
njinpH 3Toro 3Jiana coOpaji H. ^ecyjiaBH b 1903 r. Ha hhjkhom 0Tpe3Ke p. CyH- 
rapn 6jih3 BoeHHoro nocTa CaHJKaH b KnTae. Em,e nepe3 48 JieT, b 1951 r., 
ero coOpaji H. Ckbopaob Ha 6eperax p. CyHrapn 6jih3 r. XapOmia h >Kejie3H0- 

AOpO>KHOH CTaHAHH MhOTOH-L( 3H Ha TeppHTOpHH HHHeiHHen XeHJiyHA3HHCKOH 
npOBHHAHH KHP. 

Btophhho b npe^ejiax Hmimero npnaMypbH C. subtilis Ohji HanAeH nepe3 
100 c jihhihhm JieT nocjie P. K. Maana h K. H. MaKCHMOBHHa. OTcyTCTBne 
HaxoAOK oObHCHHeTCH TeM, hto Ha npoTHJKeHHH noHTH cTOJieTHH Ha Oeperax 
Hn>KHero AMypa He npoBOAHJincb $jiopncTHHecKHe nccjieAOBaHHH. B. JI. Ko¬ 
MapoB, coOnpaBrnnH repOapnn b npe^ejiax CpeAHero npnaMypbH ot r. XaOa- 
poBcna BBepx no AMypy ao ycTbH p. Bypen, He nameji hh oahoto 3 K 3 eMnjinpa 
BToro 3Jiana (KoMapoB, 1901). 3 to em,e He roBopnT o tom, hto C. subtilis ot- 
cyTCTByeT Ha CpeAHeM AMype. Ero npncyTCTBHe noATBepmAaeTCH HaxoAKaMH 
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Ha HiDKHeM 0Tpe3Ke p. CyHrapn, oTHOcnmeHCH k Cpe^HeMy npnaMypbio. 
IIpocTO b nepHOflH ^jiopncTHHecKHX HCCJie^oBaHHH B. JI. KoMapoBa He 6bijk> 
HH3Koro na^eHHH ypoBHH boah h He o6Ha>KajiHCb MemeHHHe 6epera Aiviypa. 

B rep6apnflx TjiaBHoro 6oTaHHnecKoro caAa AH CCCP (MocKBa), EoTann- 
necKoro HHCTHTyTa HMeHH B. JL KoMapoBa AH CCCP (JleHHHrpaA) n Enojioro- 
noHBeHHoro HHCTHTyTa ^ajiLHeBocTOHHoro n;eHTpa AH CCCP (Bjia^HBOCTOK) 
xpaHHTca 3K3eMHJiHpBi 3 Jiana, co6paHHHe npn H 3 yneHHH $jiopH Hnaraero 
npnaMypbH. Hx co6pajin: A. K. nexTepeB b 1963 r. Ha p. AMryHb, B. H. Bopo- 
hihjiob b 1965 r. 6 jih3 c. MapHHHCKoe (BopomHJioB, 1968), 3. H. TaneKa 
b 1965 r. 6 jih3 c. ByjiaBa h BHme no AMypy ao c. Majmnm (ranena, 1969), 

B. C. niara b 1967 r. 6 jih3 c. IjHMMepMaHOBKa. 

C JieTa 1967 r. mm npeAnpHHHJiH n,ejieHanpaBJieHHHe hohckh h nccjie^oBa- 
hhh C. subtilis Ha 6eperax Hnnoiero AMypa. HccjieAOBaHHH npoBOAEJincb 
b jieraHe nepnoAH 1967—1970 rr. B TeneHne hohth Bcero JieTa 1969 r. Ha Aaiype 
Aepmajicn bhcokhh naBOAOK, 3aTonHBnran MecTa o6nraHHH 3 $eMepoB MemeH- 
hoh hojioch. B 3to jieTo HaMH He 6 hjio o6Hapy>KeHo hh eAHHoro 3K3eMnJinpa 

C. subtilis . JleTHHe nepnoAH 1967, 1968, 1970 rr. 0Ka3ajiHCB yAanHHMH ajih 
c6opa 3(|)eMepoB Ha o6Ha>KaioEn ( HxcH b MemeHb penmax nocax h 6eperax 
ctohhhx BOAoeMOB (HenaeB, ranena, 1970). 

EAHHHHHHe hjih MHoroHHCJieHHHe oco6h 3Toro 3Jiana b pHAe MecT b Macco- 
bom HHCJie co6paHH HaMH b npeAGJiax Hnamero npnaMypbH b ycTbe p. AMryHb, 
b oKpecTHocTHX HacejieHHHx nyHKTOB. Mh nepenncjmeM hx CBepxy bhh 3 
no TeneHHio: r. Xa6apoBcn; cejia TponijKoe, MajiMHm, BflTCKoe HaHancKoro 
panoHa; r. Komcomojibck; cejia nnBaHb, Hhjkhhh TaM6oBKa IHeJiexoBo-KoM- 
coMOJibCKoro panoHa; cejia KncejieBKa, CyxaHOBKa, Co(|)HncKoe, MapHHHCKoe, 
CaHHHKH, ByjiaBa, Aypn, flyAH, BoropoACKoe, Hhjkhhh TaBaHb, CycaHHHO h 
Tnp yjibHCKoro panoHa; cejia KajibMa, TaxTa, Maro h r. HnnoJiaeBCK HnHxiie- 
AMypcKoro panoHa Xa6apoBCKoro npan. 

MaTepnajiH nerapex Hamnx jieTHnx HCCJieAOBaHHH h rep6apHH, coSpaHHtie 
npeAHAymiHMH ^jiopncTaMH, ho 3 bojihjih CAejiaTb bhboa, hto b npeAeJiax 
HmKHero npnaMypbH C. subtilis npeACTaBjieH Ha Bcex Me/KeHHLix 6eperax 
AMypa, ot Xa6apoBcna bhh3 ho TeneHHio ao OKpecraocTeH HnnojiaeBcna, 
HHH^Hero OTpe3Ka p. AMryHb, ycTbeB pp. Xyrnapn, Ahioh, TopHH, EeJibro 
h AP- Mh y6e>KAeHH, hto 3K3eMnjinpH 3Toro BHAa b 6jiH>KaHmne toah 6yAy , r 
BCTpeneHH Ha 6eperax CpeAHero AMypa MemAy Xa6apoBCKOM h BBepx no Tene- 
hhh) ao ycTbH p. CyHrapn, b hh 30 blhx pp. Yccypn, Eojibman Bnpa, Eypen, 
3eaHAP- TorAa coeAHHHTCH o6a b HacTOHrn.ee BpeMH H30JiHpoBaHHLix ynacTKa 
npnaMypcKOH Hacra apeajia. TorAa 3Ta nacTb apeajia Ha 6eperax AMypa 6yAer 
orpaHHHeHa h 3 bhjihctoh jiHHnen h OTBeTBJieHHHMH no aMypcKHM npHTonaM 
h 03epaM. 

EBponencKan nacTb CoBeTcnoro Coi 03 a Ha npoTHmeHHH MHornx AecHTHJie- 
thh HcnepHHBajiacb MapmpyTaMH MHoroHHCJieHHHx 6oTaHHKOB. Mo?kho ra- 
paHTHpOBaTb, HTO OHH He MOTJIH nponyCTHTb H He Co6paTb 3 TOT 3 JiaK, HTO CBH- 
AeTejibCTByeT 06 OTcyTCTBHH C. subtilis Ha 6ojibmen nacTH 3Toro o6mHpHoro 
pernoHa. no-BHAHMOMy, ajih nero Ha 3 toh TeppnTopHH HeT naKHx-To Heo6xoAH- 
mhx ycjioBHH; oTcyTCTByeT jih6o cy6cTpaT c onpeAeJiemion AHnaMnnoH c nacTH- 
n;aMH onpeAejieHHHx pa 3 MepoB h CTpyKTypH, jih6o 3 to o6bHCHHeTC h onpeAOJieH- 
HHM THApOJIOrHHeCKHM pe>KHMOM, He COOTBeTCTByiOEAHM pHTMy pa 3 BHTHH 

C. subtilis . 

B BocTOHiioeBponeHCKoii nacTH apeajia oco6h C. subtilis co6paHH b 1925 r. 
jiHmb Ha 6eperax p. Bojixob h 03 . HjibMeHb (CejiHBaHOBa, 1929). nocjie coopy- 

>KeHHH HOAHOpHOH HJIOTHHH BoJIXOBCKOH rHAP03JieKTp0CTaHH,HH ypOBeHb BOAH 
HHJKe h BHme hjiothhh ocTaBajica MHorne toah hoctohhhhm. no3AHee npoBe- 
AeHHHe (frjiopncTaMH cnen;HajibHHe hohckh nonasajiH, hto 3 tot 3JiaK ncaea 
c 6eperoB p. Bojixob h 03 . HjibMeHb h, no-BHAHMOMy, He coxpaHHJicn b bo- 
CTOHHoeBponencKOH nacra apeajia. 

3K3eMnjmpH A&HHoro BHAa b 3anaAH0CH6npcK0H Hacra apeajia co6paiiH 
b 6accenHe p. 06b Tojibno b 1911—1913 rr. (PomeBnn;, 1927; Ojiopa CCCP, 
1934). C Tex nop 3tot 3Jian b 3anaAHOH Ch6hph He oTMenajicn. nocjie o6pa30- 
BaHHH 06cKoro Mopn, 3aTonjieHHH MemeHHHx 6eperoB h ycTaHOBjieHHH no- 
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CTOHHHoro rnApojiorHHecKoro penaiMa C. subtilis Mor hojihoctbio Hcqe 3 HyTb 
ii b npe^e^ax 3anaAH0cn6iipcK0H tocth apeajia. OcTajincb Hen3BecTHHMH 
ocoSeHHOCTH ero pacnpocTpaHeHHH, 6 hojio™h n Mop(j)OJioriiH n ero cnyTHHKH 
b Ch6hph. 

EAHHCTBeHHo AocTOBepHHM, 3aperacTpiipoBaHHHM enje b cepeAHHe nponuio- 
ro CTOJieTHH h bo MHoro pa3 pacmnpeHHBiM b HacTOflm.ee BpeMH (b pe3yjn>TaTe 
HOBbIX HaXOAOK) MeCTOM o6irraHHH C. subtilis Ha TeppHTOpHH CoBeTCKOrO 
Coio3a ocTajiact npnaMypcKaH nacTb ero apeajia. Ilocjie HaMenaeMoro b 6 yAy- 
meM 3aperyjinpoBaHHH pycjia CTona AMypa h ycTaHOBjieHHH nocTOHHHoro 
ypOBHH BOAH 3TOT 3JiaK, npHCn 0 C 06 jieHHHH K CymeCTBOBaHHIO Ha CaMOH HH3K0H 
nojioce cyniH (MenceHHon nojioce 6 epera), naBcer^a ncneaHeT Ha 6 eperax btoh 



penn. ny6jiHKau,HeH Aairaon CTaTBH mh Ha^eeMCH coxpaHHTb ajih 6oTaHHHecKon 
Haynii co6paHHBie HaMH b nocjie^HHe roAH CBeAeHHH 06 3 tom 3$eMepH0M Me- 
>neHHOM 3Jiane b npnaMypcKOH nacra apeajia. 

06HTaiom;HH b noime AMypa C. subtilis — oGjinraTHbin riiAponoHHHH 3$e- 
Mep Me>KeHHOH noJiocH 6epera (HenaeB, Tanena, 1970). 3to pHXjioKycTOBon 
3Jian 40—80 (100) mm bhc., o6pa3yK)nj ( HH H3 MHoroHHCJieHHHx nofieroB rycTyio 
«po3eTKy» 100—120 (150) mm b flnaM. (pnc. 1). Pa3BHTne 3Jiana ot npopacTa- 
HHH CeMeHH AO C03peBaHHH HOBHX 3epHOBOK H HOJIHOrO yBHAaHHH npoAOJi- 
H^aeTCH 25—30 (35) Anen h Mo>KeT 6htb npepBaHO Ha jiio6oh $a3e b momght 3a- 

JIIIBaHHH naBOAKOBHMH BOAaMH. fljIH HOJIHOrO npOXO>KAeHHH Bcex $a3 pa3BH- 
tiih eMy Heo6xoAHM MejiKonecHaHHncHjmcTOHnpocjioHKoncy6cTpaT, oTJionceH- 
hhh b nepnoAH cnaAa boah tohkhm cJioeM Ha Me/KeHHon nojioce. Ha npyrnio- 
necHaHtix, rajieraHx hjih hokpbithx o6jiOMKaMH ropHux nopoA 6eperax 3tot 
3Jian A^/Ke b Me>neHb oTcyTCTByeT . 

MoHKOBaTaa KopHeBaa cncTeMa npeACTaBjieHa rycTHM nynnoM nopoTKHX 
HHTeBHAHLIX KOpHeH 10—15 (20) MM AJI-, np0HH3HBai0mHX BepXHHH CJIOH aJIJIIO- 
bhh na 10—15 mm b rjiyGmiy. Ilpn chhjkghhh ype3a boah h HCcymeHHii Bepx- 
Hero cjioh cyficTpaTa BJiara k kophhm nocTynaeT CHH3y, no KannjiJiapaM. 
C npenpameHneM nocTynjieHHH KannjuiHpHOH boah h OAHOBpeMeHHHM nccy- 
meHiieM BepxHero necnaHo-njiHCToro cjioh 3Jian 3aBepmaeT pa3BHTne n otmh- 
paeT. TeMHH npoxo>KAeHHH oTAejibHHx $eHO(|)a3 6ojiee hjih MeHee tohho coBna- 
AaioT c TeMnaMH h cponaMH naAeHHH ypoBHH boah h nccymeHHH cy6cTpaTa. 
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MHoroHHCJieHHHe bcxoabi 3Jiana nouBjinioTCH b ochobhom bo BTopon nojio- 
BHHe BereTapnoHHoro nepno^a BCJieA 3a noHHmeHneM ype3a boabi b MemeHB 
h tojibko Ha h36litohho yBJia>KHeHHOH nojioce 6epera (pnc. 2). CnepBa qepe 3 
cjioh cy6cTpaTa 3 — 5 mm tojiiahhbi npo6nBaeTCH bcxoa c 6ecABeTHBiM nojieon- 
rajie. Hepe3 HaxoAHiAyiocH Ha Bepxynme KOJieonTHjie En,ejii> bbixoaht nepBHH 
lOBeHHJIBHHH JIHCT. BcJieA 3a HHM pa3BHBaiOTCH OCTaJIBHBie y>Ke AG(J)HHHTHB- 
HLie npKo-3ejieHHe jihctbh. OAHOBpeMeHHO b ocHOBaHHH no6era B03HHKaeT 
30Ha KyEn,eHHH. 

OT y3Jia KyiAeHHH BO BCe CTOpOHBI OTXOAflT MHOroqHCJieHHBie SonoBBie 

no6ern, Aocraraiomne 50—80 (100) ±mm ajihhbi h no 1 mm tojiiahhbi c 3—4 (5) 
$HTOMepaMn. KamABin $HTOMep, coctohiahh H3 y3Jia, MemAoy3JiHH, 6okoboh 
nOHKH H JIHCTa (c HJiaCTHHKOH, BJiaraJIHH^eM HH3LiqKOM),nOTeHIi;HaJII>HOCnOCO- 
6eH k HHTepKajmpHOMy pocTy, o6pa30BaHHio 6onoBoro no6era h npHAaToqHux 
KopHen (Cepe6pHKOBa, 1967). MemAoy3JiHH b ocHOBaHHH no6era 1—2 mm 
AJihhh, b cpeAHen qacTn 3—20 mm, 6jih3 BepxymKH 13—23 mm ajihhbi. C jiohb- 
jieHneM hobhx $HTOMepoB H3 6okobmx noqen b na3yxax hh>khhx jincTbeB pa3- 
BHBaioTCH SoKOBHe no6ern, 6bictpo AocraraioEAne pa3MepoB ochobhlix no6e- 
tob; ohh coctoht H3 OAHoro-AByx, peme Tpex $HTOMepoB. 

JlncTOBan njiacTHHKa 10—30 (35) mm aji* h ao 2 mm nrap., cjiomeHa BABoe 

BAOJIB epeAHHHOH >KHJIKH, B IjeJIOM CepHOBHAHO H30rHyTa. HHOrAa B OCHOBaHHH 
njiacTHHKH coxpaHHeTCH ro^pnpoBaHHOCTB. Bjiarajinme nepBoro JincTa b pa3- 
BepHyTOM BHAe ao 4 mm ninp. h 5—10 (15) mm aji., B3AyToe h pa3opBaHO 

AO OCHOBaHHH. fl3BiqOK 1—2 MM A^-? 6eCIi;BeTHBIH, HOHTH np03paqHBIH, Ha 
BepxymKe cpocmnncn b KOJinaqoK. 

B pe3yjIBTaTe B03HHKH0BeHHH B 30He KymeHHH 3Jiana MHOroqHCJieHHHX 
ochobhbix h noHBHBHmxcH H3 na3yx jiHCTBeB Gokobbix no6eroB HaA3eMnan 
nacTB 3Jiana npno6peTaeT cjionmyio MHoroBeTBHCTyio CTpyKTypy (pnc. 1). 
PacxoAfliAHecH no6ern o6pa3yiOT C(|)epy. Ohh b HHumen qacTn ropn3oiiTajiB- 
HBie h Aame CTejiioiAnecn, BBime — HaKJiOHHBie, b BepxHen qacTH — noHTH 
BepTHKaJIBHBie. 

IIoqTH OAHOBpeMeHHO c KyiAeHHeM 3Jian BCTynaeT b reHepaTHBHyio (|>a3y 
pa3BHTHH. Ha BepxyuiKe KamAoro SonoBoro no6era H3 BjiarajiHnja BepxHero 
JIHCTa o6bihho no OAHOMy, HHorAa no ABa-Tpn bbixoaht coabcthh, npeACTaBJieH- 
HBie y3KOH «npepBIBHCTOH» MHOrOBTa/KHOH MeTeJIKOH 15 — 25 MM AJI. C KOJieHHa- 
toh ocbh) (pnc. 1). Kojiockh Ha iiomKax, co6panBi no 10—30 (40) b nyqKH. 
Ha och na>KAoro coabcthh 3Tamn H3 5 — 8 (12) nyqnoB c KOJiocKaMH. Panee 
omnSoqHO cqnTajin, qTo coABerae C. subtilis — khctb (Ojiopa CCCP, 1934). 

Kojiocok OAHOABeTKOBBiH, ao 1 mm AJi-» JiHmeHHBiH kojiockobbix qeinyn. 
U,BeTOK o6oenojiBiH, 6e3 jiOAHKyji, c oahoh napon KopoTKHX abctkobbix qeinyn, 
oxBaTBiBaioiAHX ocHOBaHneM okojio TpeTH 3aBH3H h ocTaioiAHxCH npH onaBHien 
3epHOBKe. Ahapoabh npeACTaBjieH AByMH TBiqHHKaMH. PeAKan am 3JianoB 
AByXTBiqHHKOBOCTB A B eTKa o6T>HCHHeTCH peAyKAHen OAHOH H3 Tpex TBIBHIIOK 

b Haqajie (JopMnpoBaiiHH aHApopeH (Schuster, 1910). THHeABH npeACTaBjieH 

OBaJIBHOH 3aBH3BIO H A B yMH HHTeBHAHBIMH, no KpaK) 3y6qaTBIMH, paCXOAHIAH- 
MHCH B CTOpOHBI pBIJIBAaMH. HepeHOC HBIJIBABI OCyiAeCTBJIHeTCH B cyxyio 
noroAy c homoeabio nopBiBOB BeTpa. 

3epHOBKH ao 1 mm aji-, 6jiecTHiAHe, HHAeBHAHO-npoAOJiroBaTBie, Ha 
BepxyniKe 3aocTpeHHBie, b ocHOBamra TynBie, b cpeAHen qacra yTOJHAeiniBie. 
no C03peBaHHH 3epHOBKH onaAaioT BMecTe c pacTonBipeHHBiMH abctkobbimh 
qemyuMH h 3acTpeBaioT Mem Ay qacTHpaMn ajunoBHH. npo3paqiiBie h mecTKHe 
ABeTKOBBie qemyn bbihojihhiot $yHKAHn JieTaTejiBHoro npncnocoSjieHHH h 
3aiAHTBi 3epHOBOK ot 3acbinaHHH necKOM (KaAeH, 1961). Chjibhbic BeTpBi 
BMecTe c cyxHM necnoM nepeHOCHT 3 epHOBKH b npH3eMHOM cjioe B03Ayxa baojib 
6eperoB, CMeTaioT Ha aho BnaAHH h nonepeqHHx jio>k6hh. 

Ha cxeMaTHqecKOM npo$njie HHJKHen nojiocBi MemeHHoro 6epera (pnc. 2) 
nona3aHa hhcjichhoctb oco6en 3Jiana Ha npo6Hbix njioiAaAKax no $a3aM pa3BH- 
THH. PaCCTOHHHe Me>KAy OAHOMeTpOBbIMH npo6HbIMH nJIOEAaAKaMH 1 M. MaTe- 
pnaji co6paH 10 VIII 1968 Ha ynoMHHyTon Bbirne noce 6jih3 c. MapnHHCKoe. 

Ha npo6HOH njioiAaAKe 1 y caMoro ype3a boabi 3Jian npaKTHqecKH HeB03- 
MomHO o6HapymHTB. Mojkho jihhib npeAnojiaraTB,qTOHMeHH0 3AecBHaqHHaeTcn 
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npopacTaHne 3epHOBOK, 3aTepHBnraxcH Me)KAy qacTHijaMH ajunoBHH. Ha hjio- 
maAKe 2oTMeneHo Asa 3K3eMnJiapa b $a3e bcxoaob. no-BHAHMOMy, is Ha btok 
njionjaAKe nanaa-TO TpyAHO yqnTHBaeMaa aacTb 3epHOBOK HaxoAHTca b $a3e 
npopacTaHHH. 

Ha npo6HOH njiom,aAKe 3 hhcjio oco6en AocraraeT 25. BojiBmnHCTBo H3 hhx 
b $a3e KymeHHH h hohth oflHOBpeMeirao — ABeTeHHH, peace b $a3e bcxoaob. 
Ha njiomaAKe 4 HaH6ojibmee hhcjio (100) oco6en naxoAHTca b $a3ax ABeTeHHH 
h C03peBaHiiH 3epHOBOK. Ha njiomaAKax 5 h 6 hhcjio 3K3eMHJiapoB yivieHb- 
maeTCH ao 90 h 70. Ohh HaxoAHTca jih6o b $a3e ocnnaHHH 3epHOBOK, jih6o 
b Haaajie yBHAaHHH. ^ajiee, ao njiomaAKH 10 Ha6jnoAaeTca cnepBa MeAJieHHoe,. 
3aTeM 6HCTpoe yMeHbmeHHe ancjia oco6en, HaxoAamHxca B $a3ax onaAeHHH 
3epH0B0K H OTMHpaHHfl, OT 50 AO HyJIH. 



PHC. 2. CxeMaTHHeCKHH HpO$HJIB 06Ha5KeHH0H B MeJKeHB HHJKHeH 
noJiocBi 6epera AMypa h hhcjio 3K3eMnjinpoB 3Jiana, HaxoAfl- 
mnxcH b npeodjia^aiomeH $a3e pa3BHTHH Ha OAHOMeTpoBBix 
hpo6hhx njiomaflKax. 

| <&p — <J>a3U pa3BHTHH; J — bcxoah; II — KymeHwe; III — ijBeTeHHe; 
IV — co3peBaHHe h onaaeHHe 3epHOBOK; V — yBHflaHwe; E — hhcjio 
9K3eMnjiHpoB 3JiaKa Ha npoSHOfl njiomaflKe; n/n — HOMepa npoOHMX 
ojmoMeTpoBMx njiomanoK. 3 ohm yBJiawHeHHH cy6cTpaTa: A — cjiaGoe; 
E — cpejmee; B — H36HTOHHoe; r — ypOBeHb boah b AMype h ropn- 

^ 30HT3 $HJIbTpaipiH aJIJIIOBHH. 


yMeiiLmeHne ancjia oco6en CBH3aHO c noBbimeHHeM ypoBHH hpo6hhx njionja- 
Aok no oTHomeHHio k CHHJKaioin;eMycH ype3y boah h c nepexoAOM ot 3ohh H3- 
6i>iToaHoro yBJia>KHeHHH k 30HaM cpeAHero n cjia6oro yBjiaacHeHHH. Ha 3 thx 
ypOBHHX B 3aBHCHMOCTH OT H3MeHeHHH CTeneHH yBJia>KHeHHH cy6cTpaTa oco6h 
3Jiana b pa3JiHHHoe BpeMH hohbjihiotch, nycTHTca, npoxoAHT reHepaTHBHyio 
$a3y pa3BHTHH n yBHAaioT. ConpameHiie ancjia 3JiaKOB nocjie KyjibMHHaijHH 
pa3BHTHH ofibflCHHeTCfl TeM, hto qacTb 3K3eMHJiapoB 3aBepmaeT hojihhh ijhkji 
pa3BHTHfl H BHnaAaeT H3 TpaBOCTOH. 

OqeBHAHo, nepBHe bcxoah Ha jihhhh noKa3aimoro Ha pnc. 2 cxeMaTnae- 
CKoro npo(|)HJiH 6epera hohbjihiotch TorAa, norAa ype3 boah qyrb CMenjaeTCH 
bhh3, o6Ha>KaH o6hjibho yBjia>KHeHHyio nojiocy cy6cTpaTa. C Aajn>HenmHM 
naACHHeM ypoBHH boah ocBo6o>KAaioTCH cjieAyiomne, Hnace pacnojioaceHHbie 
hojioch 6epera. Ha hhx nocjieAOBaTejibHo, CBepxy bhh3, npopacTaioT 3 ep- 
HOBKH, HOHBJIHIOTCH BCXOAH, H03AHee 6HCTpO nepeXOAHHIiHe B CJieAyiOEAHe 
$a3H pa3BHTHH. G HBACHHeM ype3a BOAH 3 OHH yBJia>KHeHHH CMemaiOTCH 
BHH3. 

B Ta 6 ji. 1 npnBeAeHH Ha 3 BaHHH h thhh apeajia 3 $eMepoB Meacemion no- 
JIOCH — THnHHHHX CHyTHHKOB C. SUbtiliS Ha MapnHHCKOH KOCe. Ha 3 BaHHH BH- 
Aob AaHbi no «OnpeAejiHTejiio pacTeHHH npnMopbH h npnaMypbH» (Bopo 6 beB 
h AP-, 1966 ). npHHaAJiejKHocTb k rany apeajia hphboahtch corjiacHO AaHHHM 
«Oji 6 pbi CCCP». 
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TAEJIHIJA 1 

3 <j> e m e p h m e )K e h h o h hojioch MapnnHCKon 

KOCH 


Bh 


Tun apeana 


Alopecurus amurensis Kom. 

A . longiaristatus Maxim. 

Coleanthus subtilis (Tratt.) Seidl. 

Eragrostis pilosa (L.) Beauv. 

Glyceria leptorhiza (Maxim.) Kom. 

Cyperus limosus Maxim. 

C . michelianus (L.) Link. 

C. truncatus Turcz. 

Eleocharis ovata (Roth) Roem. et Schult. 
Fimbristylis verrucifera (Maxim.) Makino . . 

F . leiocarpa Maxim. 

Juncus amuricus (Maxim.) V. Krecz. et 

Gontsch. 

J. bufonius L. 

J. ambiguus Guss. 

/. limosus Worosch. 

Rumex amurensis Fr. Schmidt. 

Polygonum plebeyum R. Br. 

P. limosum Kom. 

Stellaria inundata Worosch. 

Gypsophila serotina Hayne . 

Rorippa microsperma (DC.) Vass. 

R. islandica (Oeder) Borb. 

Tillaea aquatica L. 

Potentilla amurensis Maxim. 

Callitriche elegans V. Petr. 

Elatine triandra Schkuhr. 

Androsace gmelinii (Gaertn) Roem. et Schult. 
Bothriospermum tenellum (Horn.) Fisch. et 

Mey. 

Mazus japonicus (Thunb.) Kuntze. 

Gratiola japonica Miq. 

Limosella aquatica L. 

Lindernia pyxidaria L. 

Veronica maximowicziana Worosch. 

Gnaphalium uliginosum L. 

Bidens tripartita L. 

Matricaria limosa (Maxim.) Kudo. 

Centipeda minima (L.) A. Br. et Aschers. 


A 

BA 

EAA 

EAA 

BA 

n 

EA 

A 

EAA 

n 

n 

n 

EAA 

EA 

n 

BA 

n 

BA 

n 

EA 

BA 

EAA 

EAA 

EAA 

A 

EAA 

A 

A 

A 

BA 

A 

EA 

EA 

EAA 

EAA 

BA 

BA 


Ta6ji. 1 noKa3HBaeT, hto H3 o6m;ero racjia 3$eMepoB MapHHHCKon koch 
K THHHHHHM CHyTHHKaM C. Subtilis OTHOCHTCH 36 BHflOB, BXOflHmHX B 27 pO^OB 


h 14 ceMencTB. 

CooTHomeHHe nncjia BHflOB-cnyTHHKOB 
h C. subtilis no ranaM apeaJiOB npnBefleHO 
b Ta6ji. 2. 

H3 flaHHHX Ta6jl. 2 BHHCHfleTCfl, HTO 
ho^th 3 / 5 o6rn;ero KOJinnecTBa cnyranKOB 
npnHa#Jie>KaT k TpeM o6mnpHHM TnnaM 
apeaJiOB. Ha flOJiio jioKaJiBHHx thhob 
apeaJiOB — BocTonHoa3HaTCKoro h npn- 
aMypcKoro — 0 CTaeTCH 2 / 5 bh^ob. K 3 Hfle- 
MOTHOMy, npnaMypcKOMy, Tnny apeaJia 

OTHOCHTCH HOHTH 1 / 5 BHflOB. 

Bwboam 

Coleanthus subtilis pacnpocTpaHeH 
b npnaMypcKOH nacTH apeajia no 6epe- 
raM AMypa h hhhchhx 0 Tpe 3 K 0 B aMyp- 


TAEJIHIIA 2 

PacnpeAejieHne 
cnyTHHKOB Coleanthus subtilis 
no TnnaM apeaJiOB 


Thhh apea¬ 
JiOB 

CnyTHHKH 

aSconiOTHoe 

HHCJIO BHHOB 

npoueiiT 

EAA 

9 

24.9 

EA 

5 

13.9 

A 

7 

19.5 

BA 

8 

22.2 

n 

7 

19.5 

HToro 

36 

100.0 


1 Tnn apeajia: A — aanaTCHnn, EA — eBpaanaTCKnn, EAA — eBpa3naTCK0-aMepnKaH- 
ckhh, BA — BocTOHHoaanaTCKnn, II — npnaMypcKnn. 
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ckhx npHTOKOB, ot ycTBH p. CyHrapn bhh 3 no TeneHHio ao AMypcnoro 
jiHMaHa. K ochobhhm ero cnyranKaM othochtch 36 bhaof a^eMepoB Me>neH- 
hoh noJiocLi 6epera, pa3BHBaiomHXCH b MejKnaBOAKOBLie nepnoAH bo BTopon 
nojioBHHe JieTa. 

3bojiioii;hh C. subtilis mjia b ycJioBnax GtiCTporo npocLixaHHH cy6cTpaTa 
b jieTHHH nepnoA. B pe3yjn>TaTe c$opMnpoBajmci> cjieAyion^ne ocoSemiocTH 
3Toro BHAa: ycKopeHHoe npoxo>KAeHHe nepBHX <J>a3 pa3BHTHH, 6 lictphh nepe- 
xoa ot BereTaraBHOH k reHepaTHBHon $a3e, aKOHOMHoe pacxoAOBamie njiacra- 
necKHx Ben^ecAB. IIocjieAHHfl ocoGchhoctl npoHBjmeTCH b peAyKijHH nacTen 
ABeTKa (kojiockobhx nemyn, jioAHKyji, oahoh tlihhhkh) n pe3KOM coKpameHHH 
pa3MepoB Bcex BereTaTHBHLix h reHepaTHBHHx opraHOB, 

JIHTEPATYPA 

B 6 p o 6 b e b 3 . II., B. H. B o pomnjioB, II. I\ T 0 p 0 b 0 n, A. H. HI p e- 
t e p. (1966). OnpeAejiHTejib pacTeHHH IIpiiMOpba 11 npnaMypba. — B 0 p 0 m h- 
jiob B. H. (1968). 06 otmcjibhoh <£jiope yMepeHHHx o6jiacTen MyccoHHoro KjiHMaTa. 
Biojiji. Tji. 6ot. caAa, 68. — r a n e k a 3.H. (1969). IIInpoTHbie npeflejiH pacnpocTpaHe- 
hhh HeKOTopMX npn6pe>KHHx h boahhx pacTeHHH. y a. 3an. Xa6apoBCK. neA. hhct., 18. — 
K a a e h H. H. (1961). ChocoGh pacnpocTpaHemia hjioaob 3JiaK0B. B kh.: Mop$oreHe3 
pacTeHHH. Tp. coBem. no Mop$. pacT., XI. — K 0 m a p o b B. JI. (1901). Ojiopa MaHb- 
ajKypnn, 1. — Maan P. K. (1859). IlyTeniecTBHe Ha Ajviyp, coBepmeHHoe no pacnopa- 
>KeHHio CnOnpcKoro OTAejia PoccnncKoro reorpa^nnecKoro oGmecTBa b 1855 roAy. — 
HenaeB A. II., 3. H. T a n e k a. (1970). 3$eMepu: mokchhoh hojioch GeperoB Hh>k- 
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IV. Tp. Tji. 6ot. caAa, 39, 2. — C e ji n b a h 0 b a E. A. (1929). O Coleanthus subtilis 
(Trait.) Seidl. flAH CCCP, 5. — CepeGpaKOBa T. H. (1967). Timu noGeroB 
n aBOJiiOAiia >KH3HeHHHX (J)opM b ceMencTBe 3JiaKOB. HayaH. aokji. bhchi. nraojiH. Ehoji. 
Haynn, 8. — O ji 0 p a CCCP. (1934). Gramineae Juss., II. — b e ji e b H. H. 
(1968). CucTeMa 3 JiaKOB (Poaceae) <£jiopH CCCP. Bot. 3 k., 53, 3. — H e j n y S. (1969). 
Coleanthus subtilis (Tratt.) Seidl. in der Tschechoslowakei. Folia geobot., phytotax. r 
4. - Maximowicz C. J. (1859). Primitiae florae amurensis. .Mem. pres., 1. Acad. 
Petersbourg. Mem. savant etrangers. — Schuster J. (1910). Uber die Morphologie 
der Grasbliite. Flora (Jena), 100. — W 0 1 k e S. (1969). Beitrag zum Vorkommen von 
Coleanthus subtilis (Tratt.) Seidl. in Europa. Folia geobot., phytotax., 4. 

XadapOBCKHH (IIojiyueHO 18 V 1971)* 

neAarornaecKHH HHCTHTyr. 


yflR 581.47 : 562.765.2 


K. II. IIonoB 

O BCKPLIBAHHH KOCTOHEK J PISTACIA VERA L. 

C 1 pncyHKOM 

K. P. POPOV. ON THE OPENING OF NUTS OF PISTACIA VERA L. 

OnncaHM aHaTOMnaecKne ocoGchhocth BCKpHBaion^Hxca n HeBCKpuBaiomHxcH kocto- 
aen Pistacia vera. BcnpHTne koctoukh (Me33HAOKapnna) aBJiaeTca cjieACTBHeM npncnocoGjie- 
Hna BHAa k apHAH3an,HH KjiHMaTa. 3 tot xo3aHCTBeHHo-n,eHHLiH npH3Han HanGojiee xapan- 
TepeH AJia $opM P. vera b HHJKHen aacTii noaca $ncTaniHHKOB. 

CpeAH Bcex npeACTaBHTejien poAa Pistacia L. $HCTamKa HacTOHnjafl pe3KO 
BHAeJiaeTCH HanGoJiee KpynHLiMH pa3MepaMH hjioaob-kocthhok, KOTopue 
b oanmeHHOM ot mhchctoh aacTH (nepnKapnnH) BHAe na3tiBaioT opexaMH. 
B to BpeMH nan y Apyrux bhaob poAa A^aMeTp hjioaob KOJieSjieTcn ot 3.0 
AO 7.5 mm (Lemaistre, 1959), kocthhkh P . vera HepeAKO AOcraraioT 25—30 mm 
b AJiHHy npn TOJimmie ao 13—15 mm. 

IljioAbi $HCTamKH HacToamen oTJinaaioTCH He tojilko pa3MepaMH, ho h 
H pe3BLiaaHHLiM nojiHMop<|)H3MOM. IIopa3HTejibHoe MHoroo6pa3ne njioAOB 3Toro 
Aepena AaJieno He yKjiaAHBaeTCfl b paMKH BHAejieHHLix P. H. Kopaohom 
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(1936) neTBipex (Jopivi: f. macrocarpa Kord., f. microcarpa Kord.,f. dehiscens 
Kord. h f. indehiscens Kord. ,3,Be nocjie^Hne $opMBi pa3JiHnaiOTCH BCKpHBaio- 
mencn (f. dehiscens) hjih neBcnpuBaiomeHCH (f. indehiscens) koctohkoh. 

OnncaHne MHoroo6pa3HH njiOAOB $HCTaniKH HacTonmen He bxoaht b Harny 
3a^any. Otmcthm jihihb b nanecTBe npnMepa, hto kocthhkh y pa3HLix AepeBBeB 
SfcIBaiOT OBajILHBIMH, OKpyrJILIMH HJIH y^JIHHeHHBIMH, npHMHMH HJIH HBOTHy- 
tbimh, ynjiom;eHHfciMH hjih B3AyTLiMH, c oKpyrjion hjih oTTHHyTOH (peAKo Borny- 
toh) BepxyniKOH, a no onpacne CBeTJio->KejiTfciMH, 3ejieHOBaTBiMH, posobbimh, 
OpaH/KeBBIMH, KpaCHLIMH, JIHJIOBBIMH, $HOJieTOBBIMH H fla>Ke (oHeHB pe^KO) 
HCCHHH-nepHBIMH. BeC 100 CyXHX «OpeXOB» y pa3JIHHHBIX $OpM $HCTaiIIKH 
Ha lore TaA>KHKHCTaHa, no HaniHM HaSjuo^eHHHM, KOJieSjieTCH ot 27.1 ao 
125.3 r. 

OrpoeHHe h pa3BHTne TKaHen kocthhkh $HCTaniKH noKa3BiBaeT, hto 
aHaTOMHHeCKH OHa 6jIH3Ka KOCTHHKe p030II,BeTHfcIX. y HeKOTOpHX COpTOB 
nepcHKa, KaK h y $HCTaniKH, nponcxoAHT npoAOJiBHoe BCKpuBaHne koctohkh 
no SpiomHOMy mBy, a HHor^a h no cpeAHen jkhjikc miOAOJiHCTHKa (Aop3H- 
BeHTpajiLHo). KocTOHKa $HCTamKH, oneBHAHO, npeACTaBjineT coSoh He 3hao- 
KapnHH, a Me33HAOKapnHH (AjieKcaHApoB h KoHOBajioB, 1947; AjieKcaHApoB, 
1966). BHAOKapnnio cooTBeTCTByeT cjioh TaSjiHTHaTux, no B. A. HaccoHOBy 
(1934), KJieTOK, a BHyTpeHHHM cjiohm Me30KapnnH — CKJiepenABi. 

HanSoJiee oSnmpHBie b npe^ejiax Hamefi CTpaHBi MaccnBH $HCTamKH Ha- 
CTOHmeH HaXOAHTCH B HH3KOropLHX TaA>KHKHCTaHa (IO>KHO-TaA>KHKCKaH 
Aenpeccnn). 3 accb Ha CKjioHax xpeSTOB npmiHHACKHH KapaTay, TepeKJiHTay 
h AKTay (J)HCTaniKa b o6m,eH cjiojkhocth 3 aHHMaeT njiomaAB CBBime 140 000 ra. 
B TeneHHe nocjieAHHX 30 JieT jiecxo3H pecnySjiHKH 3aHHJin KyjiBTypaMH 
$HCTamKH njiomaAB Sojiee 25 000 ra. OAnaKo HCKJiiOHHTejiBHO 6oraTBiH reHO- 
<£oha (j)HCTamKH ao nocjieAHero BpeMeHH He ncnoJii>30BajiCH npn ee MaccoBOM 
BBeAeHHH b KyjiLTypy, a TaK>Ke b cejieKijHH 3Toro AepeBa. Me>KAy TeM nsyne- 
Hne 3aKOHOMepHOCTen (JjopMHpoBaHHH njiOAOB neoSxoAHMo a^h pa3pa6oTKii 
npneMOB ycnenmoro BBipamHBaHHH $HCTamKH b ycjioBHHx KyjiBTypBi, a TaKHve 
AJiH BtiHBjieHHH MecT npoH3pacTaHHH HanSoJiee ijeHHBix $opM 3Toro AepeBa 
b npnpoAe. B nacTHOCTH, nccjieAOBaHHHMH coBepmeHHO He 6biji 3 aTpoHyT 
Bonpoc o npHHHHax bckpbithh koctohck, xoth 3Ta ocoSchhoctb HHTepecHa 
b TeopeTHnecKOM h npaKTHnecKOM OTHomeHHH. Ha MenmynapoAHOM ptniKe 
HanSoJiee BHCOKO IjeHHTCH COpTa $HCTamKH C BCKpBIBaiOmHMHCH KOCTOHKaMH 
(Spina e Pennisi, 1957). B jiHTepaType hmciotch tojibko cbcachhh o cooTHome- 

HHH BCKpHBIHHXCH H HeBCKpfclBIHHXCH KOCTOHeK $HCTaiHKH H3 ee pa3JIHHIIBIX 

MecTOHaxo>KAOHHH (CnepaHCKHH, 1936; Tpoclko, 1938, 1947; KpaBneHKO, 
1963). Tojibko C. C. KajiMBiKOB (1952) BHCKa3aji npeAnoJiojKemie, hto pa 3 Jinn- 
Han CTeneHB BCKpBiBaHHH koctohck y oTAeJiLHLix AopoBBeB, npoH3pacTaioii],Hx 
B OAHHX H Tex me yCJIOBHHX, oSBHCHHeTCH HX pa3JIHHHOH 3 aCyX 0 yCT 0 HHHB 0 CTBI 0 . 
no ero MHeHHio, BCKpBiTHe KocToneK CHJiBHee BBipan^eHo y Sojiee 3acyxo- 
yCTOHHHBBIX $OpM H CBH3aHO C «HaJIHBOM» CeMHH. 

IIpHMeHHBniHeCH pa3JIHHHBIMH HCCJieAOBaTeJIHMH TepMHHBI A^H XapaKTe- 
PHCTHKH HBJieHHH BCKpBiBaHHH KOCTOHeK (J)HCTaiHKH He 6BIJIH yA&HHBIMH. BCKpBI- 
BaiOIAHeCH KOCTOHKH HMCHOBaJIHCB «paCTpeCHyTBIMH» (HaATpeCHyTHMH), «OT- 
KpBITHMH», «KOJIOTHMH» H A^rKe «OCKaJieHHBIMH». Hh OAHH H3 3THX 3 nHTeTOB 
He OTpa>KaeT cymecTBa HBJieHHH. PacTpecKHBaHHe name Bcero nponcxoAHT 
y cyxHx njiOAOB h oSbihho CBH3aHO c hx aHaTOMnnecKOH CTpyKTypoh. Ho cne- 
n,HajiBHoe noAcymHBaHHe HeBCKpBiBmHxcH kocthhok $HCTamKH BOBce He blt- 
3BIBaeT HX BCKpBiBaHHH. TepMHH «OTKpHTBie KOCTHHKH» 6HJI 6 bI npaBOMepHBIM 
b cjiynae nepBHHHOCTH stoto hbjichhh. Me>KAy TeM Hamn aHaTOMHnecKne hc- 
CJieAOBaHHH 3aBH3H h mojioabix njiOAOB noKa3aJiH, hto hjioaojihcthkh y iihx 
3aMKHyTBI. 

B AaHHOH paSoTe noABeAeHBi HeKOTopBie htoth bocbmhjicthhx (1964— 
1971 rr.) cTau,HOHapHBix h MapinpyTHBix HCCJieAOBaHHH aBTopa, CBH 3 aHHBix 
c H3yneHHeM BCKpBiBaHHH KocToneK y P. vera. Ochobhoh 6a30H paSoTBi cjiy- 
H<HJI CTaiI,HOHap CeKTOpa SKOJIOTHH MHCTHTyTa SoTaHHKH AH TaAH^HKCKOH CCP 
«raHAH<HHa», pacnojio>KeHHHH Ha 3anaAHOM ckjiohc xp. ApyKTay, b Menuy- 
penBH Baxm —Ka^npimraH (K)>khbih TaA>KHKHCTaH). OncTaniHHKH 3A6 cb 
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pacnpocTpaHeHLi ninponofi hojiocoh gt npe^ropHLix aAHpoB (xojimob) Ha bli- 
C0Te 550 — 600 m ao 1400 (1500) m HaA yp. m. (xp. ra3HMaHjinK). Hnr^e b npe^e- 
jiax 3toh hojioch ApeBecHHH npyc He o 6 pa 3 yeT CKOJibKo-HH6yAb Btipa>KeHHbix 
coMKHyTHx jiecHHx ii,eH 030 B. IIoBceMecTHO P. vera o6pa3yeT pe^KOJiecLH, 
npnneM $HCTamHHKH h y HH>KHero, h y BepxHero npeAejiOB hx pacnpocTpaHe- 
hhh npeftCTaBjieHH <J>parMeHTaMH Ha $OHe rocnoACTByiomeH TpaBHHHCTOH 

pacTHTejiLHOCTH nojiycaBaHHOBoro (no OBHHHHHKOBy, 1957) THna. 

^(eTajiLHHe HaSjuoAeHHH HaA BCKpHBaeMocTtio KocToneK $HCTamKH 6 hjih 
nanaTH HaMH BecHon 1965 r. Ha 3 anaAHOM CKJioHe xpeSTa ApyKTay Ha mhothx 
^epeBLHx. IIoHBeHHHe h KjiHMaTHHecKne ycnoBHH panoHa nccjieAOBaHHH MoryT 
CHHTaTtcH thhhhhbimh ajih HOJiycaBamiOBbix (J)HCTaniHHKOB ioro-3anaAHoro 
TaAH^HKHCTaHa . 1 IIo MHoroJieTHHM ^aHHHM MeTeocTaHn;HH «raHA>KHHa» 

(1953—1970 rr.), cyMMa oca^KOB 3A6cb b cpe^HeM cocTaBJineT 349.9 mm b roA- 

IlOHBeHHblH HOKpOB Hpe^CTaBJieH o6bIKHOBeHHHMH, 6ypHO BCKHHaiOn^HMH c no- 
BepxHOCTH ao rjiySnHH 6 m cepo3eMaMH. 

MaTepnaJi n MeTO^HKa 

Ochobhhm MOAejibHHM AepesoM cjiynuuia $HCTamKa, npoH3pacTaioin;afl 
Ha ynacTKe CTaijHOHapa, pacnojio>KeHHOM Ha BucoTe okojio 800 m HaA yp. m. 
b npeAejiax accoi];Han;HH 3(J)eMepoBo-pa3HOTpaBHo-nojiHHHHH $HCTaiHHHK. 
no HaSjUOAOHHHM HpOHIJIHX JieT, OHO OTJIHHaJIOCb HpaKTHHeCKH HOJIHOH 
BCKpbIBaeMOCTbH) KOCTOHeK, BCJieACTBHe Hero H 6hJIO H36paHO AJIH AOTaJIbHbIX 
HCCJieAOBaHHH. Ohh npoH3BOAHJincb nyTeM nepnoAHnecKOH $HKcan;HH 3aBH- 
3eii h pacTymnx hjioaob bhjiotb ao Hanajia hx C03peBaHHH c napaJiJiejibHHM 
npOCMOTpOM Cpe30B KOCTHHOK HOA JiyHOH H MHKpOCKOHOM C yBeJIHHeHHeM 

b 120 pa3. 

Pe3yjibTaTW h o6cy3KAeHne 

AHaTOMHH hjioaob (|)HCTainKH 6buia AOBOJibHO AOTajibHO H3yneHa Ha MaTe- 
pnajie H3 panoHa Kymnn (TypKMeHHfl) B. A. HaccoHOBHM (1934). 3 to ho3Bo- 
jihjio naM yAejiHTb ocHOBHoe BHHMaHne aHaTOMHHecKHM ocoGghhocthm ko- 
CTOHKH, HenOCpeACTBeHHO CBH3aHHHM C ee BCKpLIBaHHeM. 

CTeHKH mojioahx hjioaob ao KOHn;a anpejin coctohjih H3 BHenme oahopoa- 
hoh MejiKOKJieTOHHOH napeHxnMLi. OAHaKo y>Ke 7 V, KorAa 3 aBH 3 b AOCTnrjia 
pa3MepoB 8x12 mm, Ha nonepeHHHx cpe3ax o 6 Hapy>KHJiacb neTKan An$$epeH- 
n;naAHH nepHKapnnfl Ha 3K30-, Me3o- h Me33HAOKapnnH. nocjieAHHH coctohji 
H3 cjioh $opMHpyiom;Hxcfl KaMeHHCTtix KJieTOK h oAHoro pflAa TaSjiHTHaTtix 
KJieTOK, BHCTHJiaiomHX KaMepy HJioAa H3HyTpn. no AaHHHM HaccoHOBa, 
TaKOH >Ke paA KJieTOK pacnojiaraeTCH h Ha noBepxHocTH koctohkh. OAHaKo 
Ha MHOrOHHCJieHHHX cpe3ax HJIOAOB pa3JIHHHHX AOpOBbeB H3 K)>KHOro TaA>KH- 
KHCTaHa MH 3TOT CJIOH He o 6 Hapy>KHJIH. 3aMeTHM, HTO KOCTOHKH (J)HCTaiHKH 
TynojincTHOH Pistacia mutica Fisch. et Mey. h TepneHTHHHoro AepeBa P. tere- 
binthus L. jimneHH cjioh Ta 6 jiHTHaTHX KJieTOK. OneBHAHo, noaTOMy koctohkh 
y 3thx (KaK h y Apyrnx) bhaob (|)HCTainKH He BCKpuBaiOTCH. 

HeTOJiHAKHH (Netolitzky, 1926) h HaccoHOB (1934) oTMenaiOT Hajinrae 
y ceMe3anaTKa $HCTaniKH HacTonmen A®yx HHTeryMeHTOB, KOTopue HaSjiio- 
AaJiH h Mbi. OAHaKo, KaK 06 3tommo>kho cyAHTb no pnc. 2, HaccoHOB 3a Hapync- 
HHH HHTeryMeHT HpHHHJI CeMHHOHKKy, KOTOpaH B BHAe IHHpOKOH KHJieo6pa3HOH 
JieHTbi npnjieraeT k ceMeHH, npHKpenjiHHCb k ero annKajibHOH Hacra. H3-3a 
aHaTponHOCTH ceMe3anaTKa ceMHHO>KKa hctko Bupa>KeHa co ctopohh cpeAHen 
>KHJIKH HJIOAOJIHCTHKa KaK B HepHOA $OpMHpOBaHHH ceMeHH, TaK H nocjie ero 
C03peBaHHH (pncyHOK, 8 ). 

nocjieAyiomHe Ha6jiioAeHHH HaA pa3BHTneM Me33HAOKapnHH bckphjih 
cymecTBeHHbie pa3JiHHHH b ^opMnpoBaHHH cjioh TaSjiHTHaTHx KJieTOK y pa3- 
hhx (|)opM $HCTamKH. Ecjih y oahhx AepeBbeB cjioh otot pacnpeAeJiHJicn 

1 ITojiycaBaHHOBtie (j)HCTaniHHKH, no H. T. IIonoBy (1957), xapaKTepH3yioTCH hh- 
cthmii HacaJKAesHHMH (J)HCTamKH h pacnojiaraiOTCH b nonce 700—1300 m HaA yp- m. B Aajib- 
HenmeM mu 6 yAeM npHAepncHBaTbca KJiaccn^nKaAHH pacTmejibHoro nonpoBa, pa3pa6oTaH- 
hoh 3tiim aBTopoM Ha 6a3e CTaAHOHapa «r aH a^khh a» . 
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no CTeHKe <|>opMHpyiomerocH njioAa paBHOMepHO, to y Apyrnx <£opM cjioh Ta6- 
JiHTnaTHx KJieTOK npoTHB Spionraoro mBa kocthhkh H3rn6ajiCH h, o6pa3yn 
kjihh, BHeApnjicH b TKaHL H3 enje He OTBepAeBmHx CKJiepenA. OcoSeHHO othct- 
jihbo HaSjno^aJiocL pa3BHTne 3Toro «KJiHHa» b Me33HAOKapnnn kocthhok ochob- 
Horo Mo^eJiBHoro AepeBa. K 13 V oh aoctht cepeflHHH cjioh CKJiepenA, nocjie 
Hero ero npoABHHKeHHe hcckojilko 3 aMeAJiHJioci>. K 23 V, nor^a KocTOHKa 
Hanajia OTBep^eBaTL, kjihh npoHH3aJi 2 / 3 tojih^hhu cjioh KaMeHHCTux kjictok, 
nocjie Hero pa3BHTne ero npeKpaTHJiocb (pncyHOK, /, 3 ). 

Co3peBaHne hjioaob Mo^ejiLHoro A^peBa HanajiocL 20 VII. O^HaKo b 3to 
BpeMH hjioah npn jiernoM OTpnxHBaHHH BeTBen enje He onaAajm, a mhkotb 
OT^eJIHJiaCL OT KOCTOHKH C TpyAOM, HTO CBHAeTeJIBCTBOBaJIO O TOM, HTO C08pe- 
BaHne em;e He 3aBepmHJioci>. Ilpn y^ajieHHH c noMomtio HO>Ka mhkoth y He^o- 



OopMHpoBaHne TKaHen koctohkh (frncTamKn. (YBeji. 3). 

1 — BCKpHBaiomaHCH u II — HeBCKpwBaiomaHCH KOCTOHKa: l — KaMeHHCTwe KJieTKH (cKJiepenflw); 

2 — cnoli TaSjiHTHaTHX KJieTOK Me33HHOKapnnH; 3 — «kjihh»; 4 — pa3pHB SpioniHoro inBa; 5 — iiHTery- 

MeHTu; 6 — ceMHHOJin; 7 — 9HflocnepM; 8 — ceMHHOJKKa. 


3peBIHHX KOCTHHOK o6Hapy>KHJIHCL JIHHIL e^HHHHHBie HJIOAH CO BCKpUBIHHMHCH 
KOCTOHKaMH (3%). B TO >Ke BpeMH y CoOpaHHHX BBl6opOHHO 22 VII BHOJIHe co- 
3peBIHHX HJIOAOB BCKpHBaHHe KOCTOHeK B HpoOaX, CoSpaHHHX HO 100 HITyK 
B TpeXKpaTHOH HOBTOpHOCTH, COCTaBHJIO 96%. 

Ctojil pe3Koe yBejinneHne KOJinnecTBa bckphbhihxch kocthhok cBH^eTeJib- 
CTBOBaJIO O TOM, HTO pa3pHB HX SpiOIHHOrO IHBa HpnypOHeH KO BpeMeHH C03pe- 
BaHHH HJIOAOB H CBH3aH He CTOJILKO C pa3paCTaHHCM CeMeHH, CKOJIbKO c onpe- 
AeJieHHHM aKTHBHHM HpHCHOCo6jieHHeM. KaK HOKa3aJIH HaSjIIOAeHHH, pa3pHB 
mBa nponcxoAHT b pe3yjibTaTe Mecraoro pa3pacTaHHH npoTHBOJiejKamnx npo- 
AOjibhhx ynacTKOB ocTaTOHHoro 3HAocnepMa (pncyHOK, 7) h CTaHOBHTCH bo3- 
MOBKHHM TOJILKO HpH pa3BHTHH floSpOKaHeCTBeHHHX, BHOJIHe BHHOJIHeilHHX 
HJIOAOB. HMeHHO H03T0My CeMeHa BCKpHBmHXCH KOCTOHeK HHKOr^a He fiHBaiOT 
HOBpe^K^eHHLIMH Bpe^HTeJIHMH-CeMHe^aMH HJIH HeAOpa3BHTHMH. 

UccJieAOBaHHH oOHapynmJiH HaJiHHne Tannx yToJimeHHHx ynacTKOB ocTa- 
TOHHoro aH^ocnepMa y SojiLmnHCTBa $opM $HCTamKH, b tom nncjie h y a© - 
peBbeB C HeBCKpHBmHMHCH KOCTOHKaMH. OAHaKO OTCyTCTBHe KJIHHa, o6pa30- 
BaHHoro Ta6jiHTHaTHMH KjieTKaMH, hjih ero cjiaSan BBipa>KeHHOCTi> itpennT- 
CTByeT pa3pHBy KOCTOHKH. V <|)OpM C HeBCKpHBaiOIAHMHCH KOCTOHKaMH Me3- 
3HA0KapnHH HacTOJiLKo nponeH, hto hhoh pa3 pa3pHBaeTCH cSony, HO He 
no 6piomHOMy mBy. IlojiHOTa bckphthh 3aBHCHT npe>KAe Bcero ot CTeneHH 
pa3BHTHH KJIHHa H3 TaSjIHTHaTHX KJieTOK 3HA0Kapna. HMeHHO 3THM oSbHC- 
HHeTCH BapLHpOBaHHe HHCJia BCKpHBaiOIAHXCH KOCTOHeK y pa3JIHHHHX A©- 

peBteB (ot 0 ao 100%). Han6ojiee noJiHoe BCKpHTHe koctohck HaSjiiOAaeTCH 
y Tex (JopM, y kotophx kjihh npoxoAHT 2 / s tojiih;hhh koctohkh. 

A Va 8 EoTamrcecKnii wypHaji, JVTa 3, 1973 r. 
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B 1965 r. 6hji npoBe^eH MaccoBHH aHajiH3 co3peBmHx kocthhok. C6op 
hx npoBOAHJica nyTeM cjiynaiiHOH bhSopkh no 100—150 hjioaob c KamRoro 
H3 280 AepeBLeB Ha Tpex bhcothbix CTyneHHx boctohhoto CKJiOHa xp. Ta3HMaH- 
JIHK. Ilpn 3TOM BHHCHHJIOCb, HTO Han 60 Jiee BHCOK npOII,eHT BCKpHBaiOn^HXCfl 
KOCToneK y $opM b HnncHeii nacTH nonca $HCTamHHKOB (TaSji. 1). 

TAEJIHIJA 1 

CpeAHHII Bee H K 0JIHH6 CTB 0 BCKpHBIHHXCfl KOCTOHeK 
Pistacia vera Ha pa 3 JiHHHHX bhcothhx CTyneHHx 
BOCTOHHoro CKJiOHa xp. r a 3 n m a h ji II k (ypoKaii 1965 r.) 


HoMep cTy- 
neHctt 

BwcoTa 

HaA yp- m. b m 

OHCTamHHKH 

KojiHqecTBO bckphb- 
hihxch KocToqeK 
(B °/ 0 ) 

CpenHHft Bee 

100 KocToneK (b r) 

I 

1000 

IIoJiycaBaHHOBHe 

73.0 

57.5 

II 

1250 

HacTOHiAne . . 

48.4 

60.8 

III 

1500 

ApHOBHe . . . 

12.7 

52.8 


IIocjieAOBaTejiLHoe CHH>KeHHe KOJinnecTBa bckphbihhxch KocToneK y $opM 
(|)HCTaHiKH no Mepe yBejinneHnn bhcoth MecTOoSnTaHHH 6hjio noATBep>K^eHO 
TaKH^e noBTopHHMH HaSjiio^eHHHMH, npoBe^eHHBiMH HaMH no onncaHHon BHme 
AieTOAHKe Ha I, II h III CTyneHHx BepTHKajibHoro npo$HJin Ha boctohhom 
CKJiOHe xp. raBHManjiHK b 1967 r. (TaSji. 2 ) 

TAEJIHIJA 2 

C p e a h h h Bee h KOJinnecTBO BCKpBiBmiixcH koctohck 
Pistacia vera Ha bhcothhx CTyneHHx boctohhoto c k ji o h a 
xp. ra3HMafijiHK (ypo>Kaii 1967 r.) 


Howep CTy- 
neHeft 

BHCOTa 

HaA yp- m. b m 

OHCTamHHKH 

KojIHHeCTBO BCKPHB- 
mHxcH KOCToneK 
(B %) 

CpeAHHfi Bee 

100 KOCToqeK (b r) 

I 

1000 

IIoJiycaBaHHOBHe 

46.0 

55.5 

II 

1250 

HacToamne . . 

39.1 

59.0 

III 

1500 

l 

ApnoBHe . . . 

2.7 

60.0 


Kan mo>kho BH^eTL no a&hhhm Ta6ji. 2 , hb 1967 r. npon;eHT BCKpuBaio- 
njnxcn KOCTonen y ^HCTanmn nocne^OBaTejitHO cmnnajicn no Mepe yBejinne- 
HHH BHCOTH MeCTOoSHTaHHH C 1000 RO 1500 M HaA yp. M. B OCo6eHHOCTH HH3- 
khm 6hji 3tot npoijeHT b nonce apnoBbix $HCTamHHKOB, r^e pe3K0 npeoSjiaAajra 
$opMH c HeBCKpfciBmHMHCH KocTonKaMH. HanSoJibmee KOJinnecTBo bckphb- 
mnxcH KOCTonen y HCCJieAOBaHHHx AepeBbeB cocTaBnjio jimnb 12 % . He cny- 
naiiHO HMeHiio b caMon BepxHen nacTH nonca $HCTamHHKOB HaSjnoAaiOTCH cny- 
nan pa3pHBa CKopjiynfci KOCTonen cSony, hto roBopnT o npe3BHnanHon npon- 
HOCTH CpaCTaHHH hx Spionraoro mBa. 

IIpOH3BeAeHHfcm B Tex >Ke MeCTOHaXO>KAeHHHX yneT 2KH3H6HHHX (J)OpM 
Ha npoSHLix AGJiHHKax no 50 m 2 (AeHApo$Jiopa ywrHBaJiacb Ha rnionjaAnx 
b 1 ra) noKa3aji pe3Koe npeoSjiaAanne 3$eMepoB Ha I CTyneHH (1000 m) npn 
Kpannen oSeAHeHHOCTH npeACTaBHTejiHMH AeHApo(j)jiopH. Ha III CTyneHH 
(1500 m) o6Hapy>KHJiocL 3HanHTejibHoe B03pacTaHHe aojih TpaBHHHCTHx mhoto- 
JieTHHKOB npn 3aMeTHOM ynacTHH b pacTHTejibHOM nonpoBe ApefiecHHX bhaob 
(T aSji. 3). 

OTMeneHHoe b Ta6jinn;e nocjieAOBaTejibHoe B03pacTaHne no Mepe yBejmne- 

HHH BHCOTH MeCTOHaXO>KAGHHH HHCJia BHflOB ApeBeCHLIX paCTeHHH CBHAeTejIb- 
CTByeT O TOM, HTO B HOHCe apHOBLIX $HCTamHHKOB pe>KHM BJia>KHOCTH SoJiee 
6jiaronpHHTHfcin, neM b nonce nojiycaBaHHOBHx $HCTamHHKOB. Ecjih Ha I CTy¬ 
neHH b cocTaBe AGHApo^JiopH Sbijih 3a$HKcnpoBaHH jmmL $HCTamKa h xboh- 
hhk pecHHTnaTHH, to Ha III CTyneHH ApeBecHO-KycTapHHKOBBin npyc coctohji 
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TAEJIHIJA 3 

CocTaB >KH3HeHHMx <$ o p m (no PayHKHepy) 
b JiHCTamHHKax Ha pa3JiHHHMX CTyneHHx BepTiiKajibiioro 
npO^HJIH BOCTOHHOrO CKJIOHa xp. r a3HMaHJEHK 




Hhcjio bhaob 
H a npoGHbix 
njiomanKax 


H\H3HeHHHe (J)OpMbI 


HoMep 

CTyneHefi 

Acconnamm 

(fcaHepo- 

xaMe(J)HTW 

reMHKpHHTO- 
(J)HTbI H KpHH- 
TO<J)HTbI 

TepO^HTH 

I 

3$eMepOBO-OCOHKOBHH 
$HCTamHHK . . . 

54 

2 

1 

13 

38 

II 

BHC0K0TpaBH0-3JiaK0- 
BHH $HCTamHIlK 

48 

5 

_ 

20 

23 

III 

Pa3HOTpaBHO-apHOBHII 
(J)HCTaniHHK . . . 

63 

8 

2 

28 

25 


H3 (J)HCTamKH, apun Juniperus serauschanica Kom., KJieHa Acer pubescens 
Franch., jkhmojiocth Lonicera korolkovii Stapf, ny3bipHHKa Colutea persica 
Boiss., bhihhh Cerasus verrucosa Nevski, mnnoBHHKa Rosa ecae Aitch. h 
XBOHHHKa Ephedra equisetina Bunge. 

Bee 3TO H03B0JIHJI0 IiaM npe^nOJIO>KHTL, HTO BCKpHTHe KOCTOneK $HCTamKH 
HaXOAHTCH B CBH3H C yCJIOBHHMH BJia>KHOCTH Cpeflbl, HanSoJiee HpKO npOHBJIHHCL 
b Sojiee cyxnx MecTooSnTaHHHx BH^a. JJjih npoBepKH 3Toro npe#noJio>KeHHH mli 
co6pajin b 1965 r. hjioah $HCTamKH b ynjejibe KoH^apa Ha kukhom cmiOHe 
rnccapcKoro xpebTa k ceBepy ot r. JJymaHSe. B 3tom ynjejibe Ha BbicoTe 
1250—1300 M COXpaHHJIOCb H30JIHp0BaHH0e MeCTOHaXOJKfleHHe $HCTainKH, 
npoH3pacTaiom;eH Ha KaMeuncTOM kukhom cnjioHe BMecTe c MHH^ajieM Amyg- 
dalus bucharica Korsh., KapnacoM Celtis caucasica Willd. h kjichom Acer re- 
gelii Pax. Bcjie^CTBHe Majion hhcjichhocth njio,o;oHocHm;HX ^epeBbeB 3 flecb 
Shjih coSpaHH o6pa3ii;bi hjioaob jinmb 25 $HCTameK. BcnpbiBaHHe koctohck 
y hhx BapbHpoBajio ot 0 ao 62% h b cpe^HeM cocTaBHJio 21%. 

Ecjih ynecTb, hto kojihucctbo oca^KOB b ymejibe KoH^apa 3a tor npeBbi- 
maeT 1000 mm, to mo>kho 3aKJiiouHTb, hto hh3khh npon;eHT BCKpbiBa hhh kocto- 
HeK y MeCTHHX $OpM $HCTamKH CBH3aH C SjiaronpHHTHbIMH yCJIOBHHMH yB,Jia>K- 
HeHHH. 

flonojiHHTejibHbie MaTepnajiti 6hjih noJiyueHbi HaMH Ha conne Xo^>Ka-My- 
mhh, pacnoJiO/KeHHOH b IOhchom TaAHKHKHCTaHe 6 jih3 r. KyjiaS. IIo ^biihlim 
KyjiH6cKon MeTeopojiorHnecKOH CTaHijHH, cpeflHeroflOBoe kojihucctbo oca^KOB 
b 3tom panoHe cocTaBJiaeT 545 mm. Ha 3toh conne, HecMOTpa Ha ee HeSojibmyio 
BbicoTy (1330 m), homhmo $ncTamKH npoH3pacTaioT apua 3epaBHiancKaH, 
Kapnac KaBKa3CKHH, kjich nymncTbin, rpyma Pyrus bucharica Litv., npyrniraa 
AJiHHHOJiHCTHaH Rhamnus dolichophylla Gontsch., jkhmojiocth KopojibKOBa 
h MOHeTOJiHCTHaa Lonicera nummulariifolia Jaub. et Spach, nranoBHHK Rosa 
cocanica Regel, KH3HJibHHK Cotoneaster hissarica Pojark., bhhihh Cerasus 
verrucosa Nevski h flpyrne KycTapHHKH, o6pa3yiomHe 3flecb MecTaMH coMKiiy- 
rae 3apocjin. 

y>Ke 3 tot HeSoJibmoH nepeneHb pacTeHHH ySen^aeT Hac b tom, uto conna 
Xo^>Ka-MyMHH npeACTaBjmeT co6oh ySenmme pa^a pejiHKTOBbix bh^ob, one- 
BHftHO COXpaHHBHIHXCH 3^eCb B CBH3H C CpaBHHTejIbHO SjiarOHpHHTHHMH yCJIO¬ 
BHHMH yBJia>KHeHHH. B nOJIHOM COOTBeTCTBHH C 3THM HaXOflHTCH CJiaSoe BCKpbl- 
Tne KocToneK y $opM $HCTamKH, npoH3pacTaiom;Hx Ha ceBepHOM cnjioHe comm; 
y 28 HCCJieAOBaHHbix AepeBbeB oho nojieSajiocb ot 0 61%, a b cpe^HeM 

cocTaBHJio jinmb 15.5%. 

Ilpn cpaBHeHHH noJiyaeHHbix b 1965 h 1967 rr. flaHHtix (TaSji. 1 h 2) o6pa- 
njaeT Ha ce6a BHHMaHne 3HanHTeJibHoe CHH>KeHHe KOJinaecTBa BCKpbiBaio- 
mnxcH KOCToneK $HCTamKH b 1967 r. Enje MeHbme 6hjio KOJinaecTBO bckphb- 
ihhxch KocToneK y $HCTamKH b 1971 r. Tan, ecjin b npe^niecTByiomHe toru 
b panoHe CTaijnoHapa «raiifl5KHHa» kojihucctbo hx o6hhho npeBbimajio 70%, 
to b 1971 r. oho CHH3HJiocb #o 27%. 9to npoH3omjio b ycjioBHHx npaHHe cy- 
xoro BereTan;HOHHoro nepno^a 1971 r., nor^a cyMMa oca^KOB cocTaBHJia Jinnib 
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168 mm npn cpeAHeroAOBoii hx HopMe okojio 50 mm. Ilpn 3tom chh3hjich h 
cpeAHHH Bee 100 koctohck, cocTaBHB jihibl 48 r npoTHB 54 — 56 r b npe^niecT- 
Bytomne toru. 

IIpiiBejjeHHLie AaHHHe roBopflT o tom, hto BCKpHBaHne koctohck He hb- 
JIHeTCH HCH3MCHHHM HpH3HaKOM H MO>KCT BaptHpOBBTL B Ty HJIH HHyiO CTOpOHy 
B aaBHCHMOCTH OT HOTOAHHX yCJIOBHH TOAa. 9tO He HpOTHBOpeHHT BHBOJiy O TOM, 
hto BCKpHBaHne koctohck (^HCTaniKH HanSoJiee hojiho npoHBJiaeTCfl b 6oJiee 
apH^HLIX MeCTOOSHTaHHHX BH^a. BcKpfclBaHHe KOCTOHeK CBH3aHO C aHaTOMH- 
necKHM cTpoeHneM Me33HAOKapnnn, KOTopoe CTaGnjibHO y pa3HHx $opM 
(J)HCTaHIKH H He 3aBHCHT OT KOJieSaHHH yCJIOBHH BJia>KHOCTH B pa3JIHHHHe 
toah. AHaTOMHHecKaa cTpyKTypa kocthhok HaHHHaeT $opMnpoBaTLCH b nep- 
Bot nojioBHHe Man h 3aBepmaeTCH bo btopoh nojioBHHe, nor^a b hohbc em,e 
coxpaHHioTCH 3HaHHTejiLHHe 3anacH Bjiarn. B to me BpeMH He^ocTaTOK BJiarn 
b nepnoA HHTencHBHoro <J>opMHpoBaHHH mioAOB (hiojil) CKa3HBaeTCH Ha bhhoji- 
neHHOCTH ceMHH. OopMHpoBaHHe b cyxne toah mynjmx ceMHH h BJieneT 3a co- 
6oii CHH>KeHne KOJinnecTBa BCKpHBaion^HxcH koctohck $HCTamKH, Tan nan 
ceMH^oJiH 3apoABima hbjihiotch miomaflfcio onopn ynacTKOB ocTaTOHHoro 
an^ocnepMa (pncyHOK 2, 7). Othochtcjilho CTaSnjitHoe BCKpHBaHne koctohck 
no ro^aM cbohctbchho Jinmi> TeM $opMaM <J)HCTaiHKH, y kotophx 3Ta oco6eH- 
hoctb BHpan^eHa oco6eHHO npKO hjih, HaoSopoT, hohth He npoHBjineTCH 
(TaBji. 4). y nepBHx $opM 3TO cBH3aHO c chjilhoh aHaTOMHnecKOH cnen;HaJiH- 
3aqneH SpioniHoro mBa koctohkh, a y BToptix — c hojihhm oTcyTCTBneM 
TaKOBOH. 

TAEJIHIJA 4 

K O JI H H e C T B 0 B C K P H B a K) m H X C fl KOCTOHeK M 0 e JI b H U X 

^epeBBGB $HCTamKH b 1966 h 1967 rr. 

KOJIH^eCTBO BCKpBIBaiOmHXCH KOJIHHeCTBO BCKpWBaiOmHXCH 

Hoaiepa Monejib- koctohck (b %) HoMepa Monejib- koctohck (b °/ 0 ) 

HMX JjepeBbGB _ HHX flCpeBbeB _ 

1966 r. I 1967 r. 1966 r. 1967 r. 


8 

97 

99 

26 

0 

0 

10 

89 

86 

29 

93 

84 

13 

97 

99 

31 

98 

92 

14 

100 

100 

36 

99 

99 

16 

99 

91 

37 

98 

100 

21 

84 

96 




24 

0 

2 

CpeAHee 

79.5 

78.8 


Ilpn CTaTHCTHnecKOH o6pa6oTKe Haninx AaHHHx (IIonoB h AP-, 1967) 6njia 
o6napy>KeHa xopomo BHpa>KeHHaH npnMan 3aBHCHM0CTb Memny bckphthcm 
K ocToneK h BecoM coAepjKanjHxcH b hhx 3apoAHineH. HanpamHBaeTCfl bhboa 
O TQM, HTO KOCTOHKH $OpM P. Vera B HOJIOCe HOJiyCaBaHHOBHX $HCTamHHKOB 
oSji&AaiOT Sojiee tohkhm, a b noJioce apnoBHX $HCTamHHKOB — Sojiee tojicthm 
Me33H^OKapnHeM. JJjifl npoBepKH 3Toro npeAnojio>KeHHH 6hjih npoH3BeAeHH 
H3MepeHHH TOJim,HHH Me33H^OKapHHH KOCTOHCK, COSpaHHHX Ha pa3HHX CTy- 
neHHx BepTHKajiLHoro npo^HJin Ha xp. ra3HMaiijiHK, a TaK>Ke Ha 3anaAHOM 
CKJiOHe xp. ApyKTay 6jih3 CTaijHOHapa «raHAHuraa» (800 m HaA yp. m.). IIpo- 
Mepw npoH3BOAHjiHCL nrraHreHn;HpKyjieM c tohhoctbio ao 0.05 mm, npnneM 

TOJIItlHHa Me33HAOKapHHH y Bcex KOCTOHeK H3MepHJiaCL B OAHOM H TOM >KO 
MecTe — Ha chhhhom «mBe». ,I(jih ototo Ha Ka>KAOH bhcothoh CTyneHH mcto- 
AOM cjiynanHOH bhSopkh OTSnpajiocb no 25 koctohck (Ta6ji. 5). 

Il3MepeHHH HOATBepAHJIH, HTO C yBCJIHHCHHeM BLICOTH MCCTOOSHTaHHH 
y KOCTOHeK $HCTamKH B03paCTaeT epeAHHfl TOJIBAHHa Me33HAOKapHHH. Oco- 
5eHH0 tojictoh CKopjiynoH OTJiHHaiOTCfl $opMH (J)HCTamKH y BepxHero npeAeJia 
npon3pacTaHHH BHAa, rAe pe3KO npeoSjiaAaioT oco6h c HeBCKpHBaiomHMHCfl 
KOCTOHKaMH. 

Bo3HHKaeT Bonpoc, B KaKOH Mepe CBH3aHO BCKptlTHe KOCTOHeK pa3JIHHHHX 
$OpM $HCTamKH C TOJIIIJHHOH HX MC33HAOKapHHH? OtBCT AaJIH pe3yJILTaTLI 
H3MepeHHH ero tojihi.hhh y 50 $opM, xapaKTepn3yioBAHxcH oneHb bhcokhm 
(95—^100%), h y 50 (J>opM c ohchl hh3Khm (0—5%) npon,eHTOM BCKpHBaio- 
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mrixcfl KOCTOHen. MaTepnaji 6hji coSpan na 3ana^H0M CKJiOHe xp. ApyiKTay 
Ha BHcoTe okojio 800 m HaA yp. m. M3MepeHHH noKa3aJin, hto TOJinjHHa Me3- 


3H^OKapnHH KocToneK y nepBHx $opM 
KOJieSajiacb ot 0.60 ao 1.00 mm h 
b cpe^HeM cocTaBHJia 0.78 mm, a y bto- 
Phx 0Ha KOJie6ajiacB ot 0.70 ao 1.10 mm 
h b cpeAHeM paBHHJiacb 0.86 mm. 
Ctojib He3HaHHTeju>HaH pa3HHn;a cpeA- 
Hen tojiiahhbi Me33HAOKapnnH y Tex h 


TAEJIHIJA 5 

T o ji m; h h a Me33HAOKapnnn 

K0CT0H6K y P a 3 HM X |opM 
Pistacia vera Ha pa3JiHHHHx 
BHCOTHHX CTyneHHX 
b pafioHe CTaAHOHapa 
«r a h a ii h a» 


Apyrnx $opM (JncTainKH (0.08 mm) He 
MOHseT oStjHChhtb pe3Koe pa3JiHHne 
B BCKpBIBaHHH HX KOCTOHeK. 9 tH Ha- 
Sjhoaghhh enje pa3 noKa3ajin, hto 
BcnpHTHe $HCTamKOBfcix KOCTonen o6yc- 
JIOBJieHO He TOJIH^HHOH Me33IIAOKapHHH, 
a aHaTOMHnecKHM CTpoeHneM Spiom- 
Horo mBa (kjihhobhahlim BnaraBaHHeM 
b Hero cjioh TaSjiHTHarax hjictok). 

UccjieAOBaHHH 1964—1971 rr. no- 
Ka3ajin, hto MaccoBoe ceMennoe B 0306 - 


BwcOTHwe 

CTyneHH 

Ha yp. m. 

(b m) 

AMnJiHTyjiH 
KOJie6aHnft 
TOJimHHbl 
Me33HflOKap- 
DHH (B MM) 

CpenHHH 

TOJimjiHa 

Me39HflOKap- 
nwH (b mm) 

800 

0.50—1.00 

0.72 

1000 

0.65-0.95 

0.81 

1250 

0.70—1.25 

0.81 

1500 

0.70—1.00 

0.84 

1600 

0.75—1.35 

0.99 


HOBJieHne (J)HCTamKH bo3mo>kho jihhib b oco6o SjiaronpnHTHHe no ocaAKaM 
toah (IIonoB, 1971). AAanTHBHbra xapaKTep onncaHHoro hbmh HBJiennH o6yc- 
jioBjieH noBHmeHHOH aHeprnen npopacTaHHH BCKpHBmnxcfl ceMHH <|)HCTamKH, 
a 3HaHHT, c Sojiee ycnenrabiM B 03 o 6 HOBJieHneM cooTBeTCTByion^en $opMH 3Toro 
AepeBa — f. dehiscens Kord. 


Bwboaw 


1. no CBoeMy aHaTOMHnecKOMy CTpoeHHio h pa3BHTHio TKaHen KocTOHKa 
(J)HCTamKH o6Hapy>KHBaeT cxoactbo c koctohkoh po30ii,BeTHBix; OKOCTeHeBaio- 
njaH nacTB ee OKOJionjioAHHKa npeACTaBJineT co6oh Me33HAOKapnHH. 

2. BcnpHTHe KOCTOHKH $HCTamKH CBH3aHO C aHaTOMHHeCKOH AH$$GpeH- 
n,Han;HeH Me33HAOKapnnH h pa3pacTaHneM ynacTKOB ocTaToraoro aHAOcnepMa. 

3. AnTHBHoe BcnpuBaHHe KOCToneK oSycjioBjieHO 3 BOJnon;HeH Pistacia 
vera L. b ycjioBHHx apnAH3aii,HH KjniMaTa; noaTOMy oho oco6eHHO npoHBJineTCH 
b 6ojiee cyxnx MecTOoSuTaHHHx BHAa. 

4. npH3HaK BCKpHBaHHH KOCTOHeK Heo6xOAHMO yHHTHBaTB KaK HpH OT- 
6ope xo3HHCTBeHno-ii;eHHtix (J)opM h cejieKii,HH (jmcTamnn, Tan h npn 3aroTOBKe 
ceMHH aToro AepeBa a^h noceBOB b JieconyjiBTypax. 
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HEKOTOPblE BOnPOCM OH3HOJIOrHH JIHfflAflHHKOB. 

II. OOTOCHHTE3 

E. A. WEINSTEIN. SOME PROBLEMS OF LICHEN PHYSIOLOGY. 

II. PHOTOSYNTHESIS 

B CTaTbe AaH o63op jiHTepaTypHHX AaHHHX no BonpocaM <j)0T0CHHTe3a jinmanHQKOB h 
bjihhhhh) pa3JiircHiiix $aKTopoB BHenmen cpeAH Ha Hero. Oco6oe BHHMaHne y^ejieHO nepe- 
flBHJKeflHIO (J)OTOCHHTeTHHeCKHX HpO^yKTOB OT BO^OpOCJIH K Tpn6y B CJIOeBHme JIHDiaHHHKOB. 

JlHmaHHHKH npe^CTaBjiHioT co6oh oahh H3 caMbix nopa3HTejiLHHx npnMe- 
poB CHM6no3a reTepoTpo<|)HHx h aBTOTpo$HHx opraHH3MOB — rpnSoB h 
BoAopocjien. CorjiacHo AxMaAmaHy (Ahmadjian, 1967), b jinmaHHHKax o6Ha- 
pymeHo okojio 26 poaob HHTnaTHx h oAHOKJieTOHHHx BOAopocJien. CpeAH HHX 
8 poaob cHHe3ejieHux BOAopocJien, 17 — 3ejieHHx n 1 — mejiT03ejieHHx boao- 
pocjien. HanSoJiee pacnpocTpaHeHH poAH Trebouxia (oahok jieTOHHHe, Chloro- 
coccales ), Trentepohlia (HHTnaTHe, Ulotrichales), h Nostoc (HHTnaTHe, No - 
stocales ). 

y 6ojifcmHHCTBa JinmaHHHKOB, Ha3HBaeMHx reTepoMepHHMH, boaopocjih 
pacnojiomeHH b BHAe TOHKoro neTKo onepneHHoro cjioh HenocpeACTBeHHO 
hoa BepxHeS nopon TaJiJiOMa. Bame BOAopocjieBoro cjioh (roHHAnajibHOH hjih 
ajiLraJiLHon 3ohh) HaxoAHTCH o6hhho TOHKan njioTHan nopa H3 cnjieTeHHH 
rpnSHUx rn(j), a hoa hhm — 6oJiee tojicthh cjioh puxjio coeAHHeHHHX rn<|> 
rpn6a (MeAyJiJia). V He6oJii>moro nncjia JiHmaHHHKOB roMeoMepHoro CTpoeHHH 
boaopocjih He pacnojiaraiOTCH b o6oco6jichhom cjioe, a pacnpocTpaHeHH 
no BceMy cJioeBHmy. 

B AejioM boaopocjih 3aHHMaioT jihehb 5 — 10% o6i>eMa TaJuiOMa (Smith hap*, 

1969), HO HMeHHO OHH HBJIHIOTCH OCHOBHHM HCTOHHHKOM HHTaHHH JiHmaHHH¬ 
KOB. 

CorjiacHo KJiaccnnecKHM TeopnaM jramaHHHKOBoro CHM6no3a, rpn6 CHa6- 
>KaeTca opraHHnecKHMH BenjecTBaMH, CHHTe3HpyeMtiMH boaopocjibh), h b 3tom 
cjiynae jramairaHK bcagt ce6n b n;ejioM nan aBTOTpo(j)HHH opraHH3M. Bee aB- 
TopBi, H3MepHBmne $0T0CHHTe3 JinmaHHHKOB, npHmjm k BbiBOAy, hto b 6jiaro- 
npHHTHBix aKOJiornnecKHx ycjioBHHX oh Bnojme MomeT oSecnenHTL yBejinne- 
HHe opraHHnecKoro BenjecTBa TajuioMa, h Bonpoc 3aKJnonaeTCH b tom, AOCTa- 
tohho jih oho, hto6h o6'bhchhtl toaoboh npnpocT. 

HHTeHCHBHoeTb (|)0T0CHHTe3a. IIlTOKep (Stocker, 1937), paccnHTaB npoAyK- 

THBHOCTL aCCHMHJIHIJHH y JiHmaHHHKOB, HameJI, HTO, XOTH «JIHHiaHHHKOBHH 
chm6ho3 odjiaAaeT nopa 3 HTejiLHOH moih;hoctlio», npoAyKTHBHOCTb ero Ha eAH- 
iran;y noBepxHOCTH HaMHoro mime, neM y bhcihhx pacTeHHH. Tan, OTHomeHne 
npoAyKTHBHocTH accHMHJiHn;HH y jimnaHHHKa Umbillicaria k cooTBeTCTByio- 
m;eH BejiHHHHe y KapTO$ejin cocTaBJiHJio 1 : 16 (npn 20°). IIo ero pacneTaM, 
roAOBaa hphSbijil accHMHJiaijHH y 3 Toro JinmaHHHKa AOCTnraJia 100 Mr yrjieBo- 
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,h;ob Ha 100 cm 2 noBepxHOCTH. CxoflHBie pe3yjibTaTH 6hjih nojiyneHbi pa3HHMn 
aBTopaMH h ^jih Apyrnx JinmaHHHKOB (Ta6ji. 1). 

y JinmaHHHKOB OTMeHaiOTCH Ce30HHBie KOJiedaHHH HHTeHCHBHOCTH $OTO- 
cHHTe3a. Kan noKa3aJi IIlTOJib^ejibT (Stalfelt, 1936), OTHomeHne Ka>Kym;eHCH 
accHMHJiHiiiHH k ^BixaHHK) noBHinaeTCH npH noHHH^eHHbix TeMnepaTypax, HTO 
xapaKTepHO TaK>ne ajih mxob h BOAopocjien b otjihhhc ot BHcmnx pacTemm. 
Tanoe HBjieHne Ha6jiioAaeTCH npeHMynjecTBeHHO y pacTemm — o6HTaTejien 
xojioahbix o6jiacTen m HBjmeTcn choco6om npeoAOJieHHH He6jiaronpnHTHoro 
^encTBHH HH3KHX TeMnepaTyp. npoAyKTHBHOCTb $OTOCHHTe3a, H3MepeHHaa 
IIlTOJib(|)ejibTOM npn onTHMajibHbix TeMnepaTypax h ocBenjeHHH, OKa3ajiaci> 
3HMOH Bbime, HeM JieTOM (OHblTbl npOBOAHJIHCb B niBen;HH). 9to MO>KHO o6t>HC- 
hhtb 6oJibmHM no^aBjieHHeM ^bixaHHH npn HOHHJKeHHbix TeMnepaTypax. 
KpoMe Toro, BnjibrejibMceH b J^bhhh Ha6jiioAaJi y pn^a JinmaHHHKOB yBeanne- 
Hne coAepwaHHH xjiopo(|)HJiJia b 3hmhhh nepnoA (Wilhelmsen, 1959). KaK 
noKa3aji T. H. ro^HeB c coTpyAHHKaMH (1966, 1968), jmmaHHHKH no rarreH- 
chbhocth 6nocHHTe3a nnrMeHTOB npn OTpnniaTejibHHX TeMnepaTypax b He- 
ckojibko pa3 npeBoexo^HT Bee Apyrne pacTeHHH. 

C B03pacT0M HHTeHCHBHoeTb $0T0CHHTe3a CHH>KaeTCH (Ellee, 1939; Ried r 
19606; Hn(|)OHTOBa, 1968a). 9to mo>kho o6T>HCHHTb OTnacTH B03pacTHbiMH H3- 
MeHeHHHMH npoTonjia3MH, oTHacra yMeHbmeHHeM npo3panHocTH KopH (Ertle, 

1951). 

®OTOCHHTe3 H OCBemeHHOCTb. IfpOK^e CHHTaJIH, HTO OCBemeHHOCTb JimnaH- 
hhkobhx BO^opocjieH BecbMa cny^Ha, Tan Kan ohh pacnojion^eHH hoa nJiOT- 
HbiM cjioeM rn|> (Ellee, 1939). Eojiee TOHHbie H3MepeHHn 9pTJia (Ertle, 1951) 
noKa3ajin, hto ocjia6jieHHe CBeTa npn hpoxojkaghhh nepe3 kopoboh cjioh xoth 
h CHJibHee, neM npn npoxo^eHHH nepe3 3HHAepMHC jihctbcb (3HHAepMHC 
jincTbeB nponycKaeT 90%, HeoKpameHHan Kopa jiHmanHHKOB — 70%, a OKpa- 
meHHan — 50% na^aiomero CBeTa), ho HeHaMHoro; TaKHM o6pa30M, othoch- 
TejibHoe o6ecneneHHe cbctom xjioponjiacTOB JinmaHHHKOBBix BOAopocjien 
cpaBHHMo c ocBem,eHHeM xjioponjiacTOB BHcmnx pacTeHHH. C Apyron cTopoHH, 
MeHbmee nponycnaHHe CBeTa OKpameHHOH nopon mo>kct 6htb Aa>Ke nojie3HO 
Kan 3am,HTa BOAopocjien ot ry6HTejibHoro ^encTBHH npnMoro cojmennoro 
CBeTa. Ha otkpbitbix MecTax, T%e mhoto cojmemaoro CBeTa, OKpacKa mhothx 
jiHmaHHHKOB ropa3Ao npne, h HeKOTopbie aBTopbi cnnTaioT, hto TaK Ha3HBae- 
Mbie «jiHmaHHHKOBHe khcjioth» (aTpaHopHH, napneTHH h AP-) cnoco6cTByioT 
3(|)(|)eKTHBHOMy HCn0JIB30BaHHI0 CBeTa HH3KOH HHTeHCHBHOCTH H HTpaiOT 3anj;HT- 

nyio pojib (Rao a. Le Blanc, 1965; Hill a. Woolhouse, 1966). 

Kan h ajih Apyrnx 3ejieHbix TKaHen, rjih . JinmaHHHKOB xapaKTepHa o6bih- 
Han cBeTOBan KpnBan $OTOCHHTe3a (Smyth, 1934; StSlfelt, 19396; Butin, 
1954). npn onTHMajibHOH TeMnepaType MaKCHMajibHHH $otochhtc3 Ha6jiio- 
AaeTcn npn ocBem,eHHocTH ot 4000 ao 23 000 jik. KoMneHcaipiOHHbie nyHKTbr 
y JinmaHHHKOB b npe^ejiax ot 150 ao 2500 jik, npmieM 6ojiee bbicokhc BejiHHHHbi 
oTMenaioTcn y cBeTOJiio6HBHx $opM (Stocker, 1927; Smyth, 1934; St&lfelt, 
19396; Bliss, Hadley, 1964). 

<I>0T0CHHTe3 h TeMnepaTypa. ^jih mhothx JinmaHHHKOB yMepeHHOH 30hh 
TeMnepaTypHbiH onTHMyM KOJie6jieTcn ot 10 ao 24° h o6hhho 3hmoh cabh- 
raeTcn b cTopoHy 6ojiee hh3khx TeMnepaTyp. ^jih 8 bhaob, HccJieflOBaHHbix 
IIlTOJib(|)eJibTOM (Stalfelt, 19396), onTHMyM HCTHHHoro $OTOCHHTe3a, H3MepeH- 
Horo npn 16 000 jik, o6napy/KHBaji cABnr b cpeAHeM ot 18.5° JieTOM ao 14.1° 3H- 
moh. AocTOBepHHx AaHHBix o HHmHeM TeMnepaTypHOM npeAejie $0T0CHHTe3a 
HeT: JKyMejiJib (Jumelle, 1892) yTBepnmaji, HanpnMep, hto oh Ha6jiioAaji 
BbiAejieHne KHCJiopoAa y xbohhbix h jmmaHHHKa Evernia prunastri Aawe 
npn —30 h — 40°. ^ocTOBepHOCTb 3thx Heo6HHHHx pe3yjibTaTOB Majio KeM 
npH3HaHa, h IIlTOJib$ejibT (1960) b cBoeM o63ope yKa3HBaeT TeMnepaTypiibifi 
MHHHMyM $OTOCHHTe3a JinmaHHHKOB — 1°. B 6oJIbmHHCTBe 6oJiee n03AHHX. 

pa6oT oh onpeAejineTcn MemAy —7 h —13°, a b OTAejiBHBix cjiynanx norjiom;e- 
HHe yrjieKHCJioTbi 6bijio oTMeneHO A^H^e npn —20 h —25° (Foahcb, PoT(|>ap6^ 
1960; Hn(|)OHTOBa, 19686; Atanasiu, 1969, h ap*)* KaJibO h XenKOHHeH (KaK 
lio a. Heikonnen, 1971) nccjieAOBajiH $OTOCHHTe3 JinmaHHHKOB cy6apKTHne- 
ckoh 3ohbi npn pa3JiHHHbix TeMnepaTypax h AencTBHe 3aMopamHBaHHH npn 
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TAEJIHUA 1 

$0T0CHHTe3a 3IHHI a HH H K 0 B 



omuMajibHoe coflepjKaHne bo abi b TajuioMe; Hac. — HacBimeHHUH boaoh TajuioM; Atm. — aTMoc^epHoe coflep^Kamie yrjieKHCJioTH. 















—25-30°. B ooJibiniracTBe cJiynaeB HOJiomHTeJiBHan accHMHJiHijHH coxpa- 

HHJiacB Me>KAy —5 h —10°, Tan hto ee mo>kho 6hjio H3MepnTB MeTOAaMn, 
OOBIHHO npHMeHHK)in;HMHCH A-M H3MepeHHH aCCHMHJIHIJHH C0 2 . Ilpn 3T0M pe- 
napaijHH, KaK npaBHJio, nponcxoAHjia oneHB 6bictpo npn HOAT>eMe TeMnepaTypBi 
Ao 0°— ot 1—2 ao 4—5 nacoB. JIaHre (Lange, 1962,1965a) Hameji, hto bbicoko- 
ropHBie jmmaHHHKH h JimnaHHHKH H3 nojmpHBix o6jiacTen, y KOTopBix ohth- 
MyM <$OTOCHHTe3a npn 10°, Aame npn 0° norjiomaiOT 3HawrejiBHoe KOJimiecTBO 
C0 2 . B ero onBiTax jramaHHHK Letharia vulpina Hul. npn TeMnepaType TajuioMa 
—5° n HecMOTpa Ha o6pa30BaHne jiBAa b MeAyJiJie em;e <$HKcnpoBaji nojioBHHy 
KOJinnecTBa C0 2 , accHMHJinpyeMoro b HopMajiBHBix ycjiOBnnx. Hh3Khh TeMne- 
paTypHBin MHHHMyM norjiom,eHHH yrjieKHCJiOTBi OTMenajiCH A^>ne y Tponn- 
necKHx $opM, h, cjieAOBaTejiBHO, 3TO He aKOJiornnecKaH aAanTaijHH, a cbohctbo 
TajuioMa. Hto me no3BojmeT jmmaHHHKaM accnMHjinpoBaTB C0 2 npn ctojib 
HH3KHX TeMnepaTypax? Y bbichihx pacTeHHH b bthx ycjiOBHHX nponcxoAHT 
npeBpam;eHHe boabi b jieA, hto hphboaht k o6e3BomnBaHHio h MexaHHnecKOMy 
noBpe/KAeHHio KJieTKH. y jiHinanHHKOB me BOAa cocpeAOToneHa rjiaBHBiM o6pa- 
30M b KanHJiJinpax MemAy rn^aMH h ajih ra30o6MeHa o6pa30Bamie JiBAa b hhx 
ne ctojib BamHO. KpoMe Toro, yme npn othochtcjibho cjia6oM ocBem,eHHH 
nOBepXHOCTB 6oJIBIHHHCTBa JIHinaHHHKOB 6BICTPO BBICBIxaeT, He OCTaeTCH CJIOH 
cbo6oahoh boabi, h b BOAopocJieBOM cJioe He MoryT o6pa30BaTBCH KpncTajiJiBi 
JiBAa. BbicTpoe me 3aMopamnBaHne jramaHHHKa bo BjiamHOM coctohhhh bbi3bi- 
BaeT nojiHoe npeKpanjeHne norjioiijeHHH C0 2 . Bo3motkho TaKme, hto 6ojiBmyio 
pojiB nrpaeT oco6oe CTpoeHne npoTonjiacTa JiHinaHHHKOBBix BOAopocjien, 
b HacraocTH OTcyTCTBne b hhx BaKyojien. 

IIoBBimeHHe TeMnepaTypBi ot 10 ao 35° bcact k ycnjieHHio $0T0CHHTe3a. 
OAHano AJiHTejiBHoe B03AencTBHe cBepxonTHMajiBHLix TeMnepaTyp (30—36°) 
BBi3BiBaeT Heo6paTHMoe TopMomeHne $0T0CHHTe3a h rnfiejiB jmmaHHHKa 
(Stalfelt, 19396; Lange, 1965). TannM o6pa30M, cpeAH Ha3eMHBix pacTeHHH jih- 

maHHHKH MOHxHO OTHeCTH K OpraHH3MaM, Han6oJiee HyBCTBHTeJIBIIBIM K BBICOKOH 
TeMnepaType, Tan nan y 6ojiBinHHCTBa jihctbcb bbicihhx pacTennii h BOAopocjien 
rn6ejiB HacTynaeT npn 55 — 60° (Pa6HHOBnn, 1959). Cyxne me jiHinanHHKn, 
HanpoTHB, npoHBJiniOT yAHBHTejiBHO BHConyio ycTOHHHBocTB k HarpeBy 
(Lange, 1933; Hn(|>OHTOBa, 1967). 

B cMBicjie BKOJiornnecKOH aAanTaijHH He3HaHHTeJiBHan TenjioycTOHHHBocTB 
(JoTocHHTeTHHecKoro annapaTa BjiamHHx jramaHHHKOB HeTaKymcymecTBeHHa: 
npn chjibhom cojiHenHOM ocBem,eHHH jramairaHKH 6bictpo BBicBixaioT h 3to bbi- 
cBixaHne cjiy>KHT 3am;HTOH ot TenJioBoro noBpemAeHHH. 

OoTocHHTe3 h coAepmaHiie yrjieKHCJiOTBi. Cmht (Smyth, 1934) nonasajia, 
hto hhtkhhh Kopa jramairaHKOB npHMepHO b 2 pa3a 6ojiee npoHHn;aeMa rjih. 
yrjieKHCJiOTBi, BepxH hh, h npn hh3kom coAepmaHHH yrjieKHCJiOTBi no- 

CTynjieHne hact b ochobhom nepe3 hh/Khioio Kopy. Ilpn noBBimeHHOM me co- 
AepmaHHn C0 2 nocTynjieHHH nepe3 jiio6yio noBepxHOCTB — BepxHioio hjih 
HH>KHIOIO — AOCTaTOHHO RJ1H. aCCHMHJIHIJHH. 

y JinmaHHHKOB OTcyTCTByioT ycTBHn;a, h noaTOMy npn hh3khx KomjeHTpa- 
AHHX C0 2 Ha6jIK>AaeTCH HOHTH JIHHeHHan 3aBHCHMOCTB $OTOCHHTe3a OT COAOp- 
maHHH yrjieKHCJiOTH, a npn bbicokhx npoHBJineTCH jiHMHTHpyiomee AOHCTBne 
CBeTa. Ha ocHOBaHHH CBoero nccjieAOBaHHH Cmht npnmjia k BBiBOAy, uto 
b npnpoAe hhtchchbhoctb $OTOCHHTe3a MomeT orpaHHHHBaTBcn nocTynjie- 
HneM yrjieKHCJiOTBi b tbkoh me CTeneHH, KaK h coAepmaHneM boabi. 

OoTOCHHTe3 H COAOpJKBHHe BOABI. KaK yKa3BIBajIOCB BBime, $OTOCHHTe3 
TecHO cBH3aH c coAepmaHHeM boabi b TajiJiOMe, xoth ajih aocthtkchhh MaKCH- 
MajiBHOH (^OTOcHHTeTHnecKOH aKTHBHOCTH Tpe6yeTCH HecKOJiBKO MeHBmee co- 
AepmaHHe boabi, neM rjih. ABixaHHH. IIo AaHHHM HeKOTopBix HccjieAOBaTejien 
(Jumelle, 1892; Stocker, 1927; Fraymouth, 1928; Stalfelt, 1939a), onraMyM 

$OTOCHHTe3a HaXOAHTCH npH COACpmaHHH BOABI B TajIJIOMe HHJKe HaCHDAeHHH, 

Apyrne me (Smyth, 1934; Ellee, 1939; Butin, 1954; Ensgraber, 1954; Bliss 
a. Hadley, 1964) Ha6jnoAaJm noAT>eM accHMHJimtHH bhjiotb ao MaKCHMajiB- 
Horo HacBim,eHHH. 3th pacxomAOHHH b pe3yjiBTaTax 6 hjih npoaHajiH3npoBaHBi 
Phaom (Reed, 1953, 19606), kotopbih noKa3aji neTKyio B3anM0CBH3B MemAy 
aHaTOMnen Tajinona h onraMyMOM BJiamHocra RRn $0T0CHHTe3a: ne m TOJim;e 
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h mioTHee TajuiOM, TeM HH/Ke onTHMajiBHoe co^ep>KaHHe boabi — ot 65% 
(Vmbillicaria pustulata) ao 90% ( Peltigera canina) ot nojmoro HacHmeiinn. 
y .THinaiiHHKOB, yBjia>KHeHHBix nocjie 6ojiee hjih MeHee AJimrejiBHoro Bwcy- 
i niHBaHHH, oTMe^aeTCH cnjibHoe TopMO/KeHHe (J)OTocnHTe3a, KOTopoe BHanajie 
oftpaTHMo, a npn yBejinneHHH BpeMeHH BBicyinHBaHHH nepexoAHT b Heo6paTii- 
MOe. Ilpn 3TOM Ha6jIK)AaiOTCH BHAOBBie pa3JIHHHH, CBH3aHHBie TaK>Ke C 3KOJIO- 
rflraecKoii a^airraipieH. Ha 3 eMHBiH jramaHHHK, ofinTaTejiB cyxnx MecT, Rhizo- 
carpon geographicum , bbihocht noTepio boabi ao 99% ot MaKcmiajibHoro HacBi- 
rn,eHHH h nocjie yBJianmeHHH accHMHJinpyeT c nojiHOH chjioh, Aa>Ke 6-Mecnunoe 
BBicymnBaHHe He HapymaeT <$OTOCHHTe3a; b to me BpeMH boahbih jiHinan- 
hhk Verrucaria elaeomelaena , y noToporo MaKCHMyM $OTOCHHTe3a npn 100% 
HacBimeHHH, yme uepe3 24 uaca BBicynraBaHHH npn toh me bjib/Khocth B03Ayxa, 
HTO H HpeABIAymHH JIHHiaHHHK, o6Hapy>KHBaeT Heo6paTHMBie HOBpe>KAeHHH. 

| ^acToe yBJia>KHeHHe h BBicymnBaHHe, kotopbim b npnpOAe hoctohhho noA- 
BepraioTCH jramaHHHKH, HBjiaeTCH a^h hhx, 6bitb MomeT, ropa3AO 6ojiee cy- 
mecTBeHHBiM (|)aKTopoM, neM a^htcjibhoctb BBicymnBaHHH. Kan noKa3aji Pha 
(Ried, 1960a), y JiHinaHHHKOB, yBJiamHeHHBix nocjie KpaTKOBpeMeHHoro BBicy- 
mHBaHHH, Ha6jiiOAaeTCH cnjibHoe, nacTO aobojibho AJiHTejiBHoe ycnjieHne ABixa- 
hhh — $aKT, OTMeneHHBiH TaKjKe JIaHre (Lange, 1953) h 3Hcrpa6epoM (Ensgra- 
ber, 1954). HapnAy c bthm hpohcxoaht cnjibHoe TopMomeHHe $OTOCHHTe3a, 
KOTopoe npoAOJunaeTCH HHorAa hcckojibko Anen. HecnojiBKO KpaTKOBpeMeii- 
hbix nocjieAOBaTejiBHBix nepnoAOB BBicymnBaHHH n yBjTamHeHHH, TaKHM o6pa- 
3 om, pe3Ko HapymaiOT 6ajiaHC o0MeHa BenjecTB, hto hphboaht k cHHmeiiHio 
I HOJIOJKHTeJIBHOrO BBIXOAa aCCHMHJIHHiHH. 

B Bonpoce o 3HaueHHH ajih $OTOCHHTe3a JinmaHHHKOB boahhbix napoB Mne- 
hhh nccjieAOBaTejien pacxoAHTcn. ByTHH (Butin, 1954), EepTin (Bertsch, 
1966) n JIaHre (Lange, 1969) namjin, hto MHorne JinmaHHHKH cnoco6HBi 
BOCCTaHaBJIHBaTB aKTHBHyiO >KH3HeACHTeJIBHOCTB, HOrJIOm,aH BOAHHHe napBI 
H3 B03Ayxa npn bbicokoh BjiamHOCTH aTMOC(|)epBi, npnneM $OTocnHTe3 nx 
AocTnraeT 90% ot MancnMajiBHO B 03 MO/KHoro npn CMaunBaunn KanejiBHO- 
/KHakoh boaoh. ^pyrne aBTOpBi (Stocker, 1927; IlryMHOBa, IIIaMypnH, 1965) 
CHHTaioT, uto norjiom,eHHe boahhbix napoB H3 B03Ayxa b cyxon nepnoA He mo- 
>KeT HMeTB 6ojibmoro 3HaueHHH ahh JinmaHHHKOB, Tan nan Hecnoco6HO o6ecne- 
HHTB yCTOHHHBBIH HOJIOTKHTeJIBHBIH 6aJiaHC $OTOCHHTe3a. 

Mnorne JinmaHHHKH mnByT b Tannx ycJiOBnnx, npn kotopbix ohh Moryr 
JinmB KpaTKOBpeMeHHO OCymeCTBJIHTB MaKCHMaJIBHBIH <J)OTOCHHTe3. KpiITH- 
necKHM (JaKTopoM HBjineTCH, nan npaBHJio, coAepmaHHe boabi b TajiJioMe. 
TanjioM b cyxyio noroAy n npn HH3KOH bjib>khocth oueiiB 6 bictpo TepneT BOAy, 
hto conpoBO/KAaeTcn CHHmeHHeM $0T0CHHTe3a, uacTHUHO n BCJieACTBHe yAieHB- 
meHHH nponycKaHHH CBeTa uepe3 BepxHioio nopy. y JinmaHHHKOB npn BBicy- 
mnBaHHH CHHmeHHe hht6hchbhocth $0T0CHHTe3a hpohcxoaht 6ojiee nocTe- 
neHHO. neM ABixaHHH, ho ABixaHHe npoAOJimaeTCH co chh/Kchhoh ckopoctbio 
npn tukom coAepmaHHH boabi b TajiJioMe, npn kotopom $0T0CHHTe3 noAaB- 
JineTcn, h Aa>ne b B03AymHO-cyxoM TajiJioMe. 

B npnpoAHBix ycjioBHHX 6oJibmHHCTBo JinmaHHHKOB yBJiamHHeTcn tojibko 
pano yTpoM pocoii hjih TyMaHOM, hjih KpaTKOBpeMeHHO HacBirn,aeTCH boaoh 
npn AO/KAe hjih TanHHH CHera h JiBAa, KorAa coAep>KaHne boabi b TajiJioMe 
CTailOBHTCH 6jiarOnpHHTHHM AHH $OTOCHHTe3a. He6oJIBIHOH h36bitok $otochh- 
TeTnnecKOH accHMHJiHAHH, B03M02KHBIH npn 3tom, cnoco6en, oAHaKO, noAAep- 
>KHBaTB JIHmB MHHHMyM pOCTa. KaK yKa3BIBaJIOCB BBime, OAHHM H3 BaJKHBIX 
(|)aKTOpOB, oGyCJIOBJIHBaiOIAHX MeAJIGHHBIH pOCT JinmaHHHKOB, HBJineTCH 
TaK>Ke, no-BHAHMOMy, nepeAOBaHne yBJia>KHeHHH h BBicymnBaHHH. 

IIpeBpameHHH h nepeABHmeHHe <|)OToaccHMHJiHTOB. rjiaBHoii ocoSchhoctbio 
jiHmaiiHHKOBoro CHM6no3a, Kan H3BecTHO, hbjihctch HcnojiB30BaHHe rpnGoiu 
(JjpTOCHHTeTHHeCKHX HpOAyKTOB BOAOpOCJieH, HO BnJIOTB AO HeAaBHerO BpeMeHH 
HpHMBIX OKCnepHMeHTaJIBHBIX AOKa3aTeJIBCTB 3TOTO He 6hjio. 

IIpHMeHeHHe paAnoaKTHBHoro yrjiepoAa npn nccjieAOBaiiHH $OTOCHHTe3a 
JinmaHHHKOB no3BOJiHjio rjiy6me H 3 yHHTB btot npoAecc. Ebijio noKa3aHO, hto 
66jiBman nacTB accHMHJinpoBaHHoro boaopocjihmh C 14 HaKanjiHBaeTCH b Taji- 
JiOMe JinmaHHHKa b BHAe caxapocnnpTa MaHHHTa (Smith, 1961; HmjKmTOBa, 
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Mokpohocob, 1968). O^Hano .IJpbio h Cmht (Drew, Smith, 1966) HamjiH, hto 
npn KopoTKHx 3 kcho3hh;hhx $OTOCHHTe3a b 3KCTpaKTax TajiJiOMa Pelttgera 
polydactyla em,e ao Toro, nan HanHeT HaKanJiHBaTbcn mbhhht, mo>kho o6Hapy- 
/Khtb rjii0K03y-C 14 . Bo^opocjieBHe kjigtkh HenocpeACTBeHHO nocjie H 30 jihd;hh 
H 3 TajiJiOMa 3Toro jininaHHHKa Tanme o6pa30BHBajin npn $OTOCHHTe3e rjiio- 
K03y-C 14 , npnneM BbmejiHJiH ee b cpefly. B onbiTax CnMOHHca h Oenre (Simo- 
nis, Feige, 1967) jiHHiaiiHHK Peltigera aphthosa h ero rpn6HOH KOMnoHeHT 6 bijih 
B biji;ep>KaHbi Ha 3KCTpaKTe H3 Apyroro JinmaHHHKa ( Cladonia endiviaefolia 
Muell.), KOTopbiH npe^BapHTejibHO $OTocHHTe3HpoBaji b aTMOc^epe C l4 0 2 . 
MeTKa H3 3KCTpaKTa nepexo^HJia b MaHHHT, kotophh HaKanjiHBajicn b jinniaH- 
HHKe h b rpn6e. Mo>kho npe^nojiOTKHTb, hto BKjnoneHne MeTKH npn ^OTocnirrese 
COCTOHT H3 flByX CTa^HH: CHanaJia C 14 0 2 <|>HKCHpyeTCH JIHHiaHHHKOBbIMH BO^O- 
POcjihmh b npoijecce $0T0CHHTe3a, a 3aTeM nacTb MeneHbix npoflyKTOB accn- 
mhjihijhh bbixo^ht H3 KJieTOK Bo^opocjien h norjiom,aeTCH rpnBHHMH rn$aMH, 
y^acTByn 3aTeM b MeTa6ojiH3Me rpn6a. Tan, rjiioK03a, o6pa3yeMaa BOAopocjibio 
b npoijecce <$OTOCHHTe3a, Bbi^ejineTCH H3 KJieTOK h cpa3y me norjiom,aeTCH 
rpn6oM, npeBpamaacb b MaHHHT. 

H3yneHHH stoto npoijecca Cmht c coTpy^HHKaMH (Harley, Smith, 
1956; Smith, Drew, 1965) Hcnojib30BajiH mctoji; «pacceneHHH» TajiJiOMa; ohh 
pa3ji;ejiHJiH Me^yjiJiy (hhcto rpn6Hyio no cocTaBy) h «BOflopocjieByio 3ony», 
npeACTaBJinion^yio co6oh BOAopocjieBHH cjioh c BepxHen Kopon. C noMombio 
3Toro MeTO^a 6 hjio noKa3ano, hto y JinmaHHHKa Peltigera polydactyla okojio 
40% Bcero C 14 , (JmKCHpoBaimoro b npou;ecce $0T0CHHTe3a b BOflopocneBOM 
cjioe, nepexo^HT b Me/jyjuiy 3a 4 naca. 

3>KeKo6c h AxMa^aH (Jacobs, Ahmadjian, 1971) BnepBHe npiiMeunjiH 
pa^HoaBTorpa(|)HK) bhcokoto pa3pemeHHH ajih AeMOHCTpaijHH nepeHoca paH- 
HHX $OTOCHHTeTHHeCKHX HpO^yKTOB OT BOflOpOCJIH K rpn6y B JIHmaHHHKe 

Cladonia cristatella Tuck. Hepe3 24 naca HHKy6an;HH c C 14 0 2 66jibman nacTb 

MeTKH HOHBJIHJiaCb B BOftOpOCJieBOM XJIOpOHJiaCTe BOKpyr HHpeHOHfla H B Kpax- 
Majie. MeTKa b rpn6ax naxoAHJiacb rjiaBHbiM o6pa30M b cTeHKax rpn6Hbix rH$. 

J^jih ou;eHKH ckopocth nepe^BHmeHHH $HKCHpoBaHHoro yrjiepo^a Memxy 
CHM6iiOHTaMH, a TaK/Ke ajih onpe^ejieHHH ero TpaHcnopraoH $opMbi Cmht 
c coTpy^HHKaMH (Smith h up., 1969) pa3pa6oTajin MeTO^HKy «HHrH6npoBaHHH» 
ero nepe£BH>KeHHH bbicokhmh KOHijeHTpaitHHMH Hepa^noaKTHBHBix caxapoB. 
3thm MeTO^OM ohh HO^TBep^HJiH, hto ochobhoh $opMOH nepe^BH^KeHim yr;ie- 
po^a ot BOAopocjiH k rpn6y y JinmaHHHKa Peltigera polydactyla c $hko6hoh- 
tom Nostoc HBJineTCH rjiioKOsa, KOTopyio rpn6 npeBpanjaeT b MaHHHT. Cko- 
pocTb, c KOTOpOH (|)HKCHpoBaHHbiH yrjiepo# nepeHOCHJicn k rpn6y, 6buia 
nopa3HTejibHO BbicoKa, non™ Tanan >ne, KaK cKopocTb nepeHoca ^oToaccn- 
mhjihtob k (|)ji03Me y BbicmHx pacTeHHH (Drew, Smith, 1966,1967a, 6). <DopMa, 

B KOTOpOH OCym,eCTBJIHeTCH nepeHOC, 3aBHCHT OT BOAOpOCJIH-CHMOHOHTa. 

PnnapAcoH c coTpy^HHKaMH (Bichardson h a p., 1968) HCCJie^oBajiH npe^CTa- 
BHTejien bocbmh po^OB JiHinaHHHKOBHX Boflopocjien — Tpex poflOB CHHe3eae- 
hbix h hhth 3ejieHbix. Pe3yjibTaTH hx Hccjie^oBaHHH npeACTaBJieHbi b Ta6ji. 2. 

B jinmaHHHKax c CHHe3ejieHbiMH bo^opocjihmh ho^bhjkhbim yraeBOAOM 
HBjmeTCH rjii0K03a; o^HaKo nona em,e Tpy^HO c^ejiaTb KaKHe-jin6o oQm,He 
BbIBOflBI O CHM6nOTHHeCKHX 3eJieHbIX BOAOpOCJIHX, TaK KaK Bee TpH H3yTeHHbIX 
po,n;a [Nostoc, Calothrix , Scytonema) othochtch k o^HOMy h TOMy >Ke nopn^Ky 
(Oscillatoriales), b JinmaHHHKax >Ke hmciotch npe^cTaBHTejin h ^pyrnx nopH^- 
kob CHHe3ejieHbix Bo^opocjieH. KpoMeToro, cym,ecTByeT BcponTHOCTb, htob jih- 
manHHKe c Calothrix nepeABHraeTcn CKopee rjiioK03aH, a He rjii0K03a. 

y BCeX HCCJleAOBaHHbIX JIHmaHHHKOB C 3eJieHHMH BOAOpOCJIHMH nO^BH/KHblM 
yrjieBo^oM Bcer^a 6hji MHoroaTOMHbin cnnpT. Ilpn stom Hy>KHO otmcthtb, 
HTO HHTb HCCJieAOBaHHblX pO^OB JinmaHHHKOBHX BOAOpOCJieH He IiaXOAHTCH 
b 6jih3kom po,o;cTBe: Trebouxia h Myrmecia (oSpasyiontne ph6ht) othochtch 
k xjiopoKOKKOBHM; Coccomyxa (ph6ht), Hyalococcus (cop6ht) h Trentepohlia 

(spHTpHT) — K yjIOTpHKCOBbIM. 

J\o chx nop MHoroaTOMHBie cnnpTH He Han^eHH hh y o^noro H3 npe^CTaBH- 
Tejien 3ejieHHx Bo^opocjieH, KpoMe Tex, KOTopne hbjihiotch jiHmanHHKOBbiMH 
cHMSnoHTaMH. IIo 3 TOMy iiencHO, KaKoe 3HaneHne mo>kho npmiHcaTb o6pa30Ba- 
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TAEJIHIJA 2 

YrjieBOAH, nepeABnraiomnecH ot boaopocjih k r p n 6 y 

b nnmaiiHnKax 
(no Richardson, h AP-, 1968) 


BoAOpocjieBbiii chmShoht 

Bha JinmaftiiMKa 

nOABHHiHMli 

KJiacc 

POA 

yrjieBOA 

Chlorophyceae 

Trebouxia 

Lecanora conizaeoides Nyl. Parmelia 
furfuracea Ach. P . saxatilis (L.) 
Ach. Umbillicaria pustulata (L.) 
Hoffm. 

Ph6ht 


Myrmecia 

Dermatocarpon hepaticum (Ach.) Tr. 
Fr. Lobaria amplissima Forss. L . lae- 
tevirens A. Zahlbr. L. pulmonaria 
Hoffm. 

» 


Coccomyxa 

Peltigera aphthosa (L.) Willd. Solo - 
rina saccata Ach. 

» 


Trentepohlia 

Gyalecta cupularis Fr. Lecanactis 
stenhammarii Arn. Roccella fucifor- 
mis Mont. R. phycopis Ach. 

BpHTpHT 


Hyalococcus 

Dermatocarpon fluviatile Th. Fr. D. mi- 
niatum (L.) Mann. 

CopdnT 

Cyanophyceae 

Nostoc 

Collema auriculatum Hoffm. Leptogium 
sp. Lobaria scrobiculata G. M. et 
Scherb. Peltigera canina (L.) Ach. 

P. horizontalis (Huds.) Baumg. 

P. polydactyla (Neck.) Hoffm. Sticta 
fuliginosa Ach. Sticta sp. (Cyani- 
caudata gr.) Lobaria amplissima 
(n,e(J)anoAHH) Peltigera aphthosa (n;e- 
<j)ajioAHH) Solorina saccata (u;e<j)ajio- 
«HH) 

rjnoK 03 a 


Calothrix 

Lichina pygmaea C. A. Ag. 

?rjnoK 03 a? — 
rJII 0 K 03 aH 


Scytonema 

Coccocarpia sp. 

rjII 0 K 03 a 


HHIO nOJIHCnnpTOB JIHIHaHHHKOBBIMH CHM6HOHTaMH, TaK KaK HeH 3 BeCTHO, HB- 
JIHIOTCH JIH OHH 06BIHHBIMH IIpOAyKTaMH y nO^BeHHHX BOAOpOCJieil, OT KOTOpBIX, 
BepoHTHO, h npoH 3 onuiH jinmaHHHKOBHe boaopocjih. OAHano, no-BHAHMOMy, 
o 6 pa 30 BaHne cnnpTOB CTHMyjrapyeTcn KaKHM-TO o 6 pa 30 M chm 6 ho 30 m. 

B jia6opaTopnH CMHTa 6biji TaioKe pa3pa6oTaH mctoa H3yneHHH $HKo6noHTa 
B yCJIOBHHX, 6;iH3KHX K yCJIOBHHM B TaJIJIOMe. /JjIH 3TOTO BOAOpOCJIH KOJIH- 
qecTBeHHO bbiagjihjih H3 roMoreHaTOB jiHmaimHKOB mctoaom A0$$epeHn;HajiB- 
noro n;eHTpH(J)yrHpoBaHHH h nojiynajm othochtcjibho hhctbic npenapaTBi sthx 
BOAopocjien. Tanne npenapaTBi o6o3Hanajin nan «HenocpeACTBeHHO BHAejieH- 
HBie», b OTjinnne ot «KyjiBTHBnpyeMBix» (Te me npenapaTBi, ho HaxoAHmnecH 
AJiHTejiBHoe BpeMH b KyjiBType) n «cBo6oAHO>KHByii];Hx». Cpa3y nocjie H3Bjie- 
nennn H3 TaJiJiOMa jmmaHHHKOBBie boaopocjih em;e bbiacjihiot 3HannTejiBHHe 
KOJinnecTBa $OTOCHHTeTnnecKH $HKcnpoBaHHoro C 14 0 2 , 6ojiBmen nacTBio 
b BHAe OAHoro npocToro yrjieBOAa. Ilocjie pocTa b hhctoh KyjiBType aojih 
BBiAejineMoro C 14 ot Bcero (|)HKCHpOBaHHOro yrjiepoAa CTaHOBHTcn y sthx b'oao- 
pocjien 3HannTejiBHO MeHBme, n bto yme He oaho coeAHHeHne (Drew, Smith, 
1967a, 6", Richardson n AP-, 1967; Richardson, Smith, 1968a, 6). Tan, Hanpn- 
Mep, $hko6hoht Nostoc , kotopbih HenoTopoe BpeMH HaxoAnjicn b hhctoh 
KyjiBType, oTjinnajiCH ot BOAopocjien, BBiAejieHHBix HenocpeACTBeHHO H3 Taji- 
Jiona, nan Mop^oJiornnecKn, TaK n <J>H3HOJiorHnecKH (Drew, Smith, 1967a). 
«HenocpeACTBeHHO BBiAejieHHBin» <£hko6hoht $HKcnpoBaji C 14 b ochobhom 
b BHAe rjnoK03Bi, 3HanHTejiBHaH nacTB KOTopon BMAejinjiacn b cpeAy. Hanpo- 
THB, KyjIBTHBHpyeMBIH (|)HK06H0HT H CB060AH0)KHByiAHH NoStOC TflUSCOTUTft 
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o6pa30BHBajm OTHOCHTejibHO MeHbine rjii0K03Li, npnaeM BH^ejieHHH pa^no- 
aKTHBHHX COe^HHeHHH H3 KJieTKH B CpeAY HOHTH He Ha6jHOflaJIOCB (Ta6jl. 3). 

3th otjihhhh $H3HOJiorHH «Henocpe ) n;cTBeHHO BBiAejieHHoro» $HKo6noHTa 
ot KyjiBTHBHpyeMoro BpaA jih motkho npHnncaTB noBpe>K^eHHK) KjieTOK npn 
H3BJieHeHHH HX H3 TaJIJIOMa, TaK KaK BH^eJIHeTCH HCKJIIOHHTejIBHO rJIK)K03a, 
a He Apyrne npoAyKTBi $0T0CHHTe3a. AHajiornaHBie pe3yjiBTaTBi 6hjih nojiy- 
neHBi c <$hko6hohtom Trebouxia H 3 JinmaHHHKa Xanthoria aureola (Ach.) 
Erich., BO,a;opocjieBBie KJieTKH cpa3y me nocjie H30JinpoBaHHH BHAejiajin 
b cpeAy 3HawrejiBHBie KOJinaecTBa pn6HTa-C 14 h hohth hojihoctbio TepHJin 
3 Ty choco6hoctb npn KyjiBTHBHpoBaHHH (Richardson, Smith, 1966, 19686). 

TAEJIHIJA 3 

BtiffeaeHne $OTOciiHTeTZHecKH $HKcnpoBaHiioro C 14 
b cpeAy b npoi^eiiTax ot Bcero ^HKcnpoBaHHoro G 14 
(no flaHHHM Drew, Smith, 1967a) 


06i>eKT HccJieAOBaHHH 

5 MHHyT 

7 MHHyT 

30 MHHyT 

3 'iac£ 

HenocpeACTBeHHO BWAejieiiiiEiH (Jjiiko- 
6hoiit . 

7 

14 

24 

51 

KyjiBTHBHpyeMuii <J>hko6iioht .... 

— 

— 

— 

4 

Nostoc muscorum . 

“ 
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06m;eH aepTon jiHinanHHKOBBix BOAopocjien ( 3 a HCKJnoaeHHeM Trebou¬ 
xia) HBjineTCH to, hto AOJia yrjiepoAa, $HKcnpyeMoro b cnnpTOHepacTBopn- 
moh $paKn;HH, y BOAopocjien b chmGhothhcckom coctohhhh MeiiBme, aeM 
y KyjiBTHBnpyeMBix. MomeT 6htb, ^HKcaijHa yrjiepo^a b ochobhom b pacTBo- 
Phmbix coe^HHeHHHx h co3AaeT pe3epByap BenjecTB, noTeimnajiBHO AOCTyniiBix 
rpn6y (Smith h AP-, 1969). 

Kan HOKa3aJia XeHpHKccoH (Henriksson, 1961), bha Nostoc, nojiyaemiBiH 
H3 JinmaHHHKa Collema tenax Ach., cnoco6eH bbi^cjihtb b cpeAy paA coeAiiHe- 
HHH, B TOM HHCJie HOJIHHenTHABI, HOJIHCaxapH^H H BHTaMHHBI. Ho HOJIHCaxa- 
PH^BI, KOTOpBie BH^eJIHJIHCB HM, He 6bIJIH CHOCo6hBI HOAAap>KHBaTB POCT rpn6a. 

CxoAHBie HBjieHHH na6jiioAaioTCH h b APyrax cjiyaaax CHM6no3a Me>K;iy 
aBTOTpo(|)aMH h reTepoTpo^aMH. Tan, MycnaTHH (Muscatine, 1965) Hameji, 
hto Zoochlorella, «HenocpeACTBeHHO BHAeJieHHaa» H3 Chlorohydra viridis- 
sima , OTAaeT b cpeAy 85% Bcero yrjiepoAa, (|)HKCHpoBaHHoro b npoijecce $oto- 
CHHTe3a rjiaBHBiM o6pa30M b BHAe MajiBT03Bi; CBo6oAHomHBym,aa Chlorella 
BBiAejmeT oaeHB Majio C 14 , a MajiBT03y He BHAejiaeT BOBce. 

OaKT BBiAejieiiHH b cpeAy C 14 boaopocjihmh HenocpeACTBemio nocjie h3ojiii- 
poBaHHH hx H3 TajiJioMa CBH3aH, oaeBHAHO, c chm6ho30m, ho npHpoAa 3Toro 
npoijecca HeacHa. ^jih o6BHCHeHHH ero npeAJiomeH paA rnnoTe3, cyTB koto- 
pBix cboahtch k cJieAyionieMy. 

1. Bo3moh{ho, uto npn CHM6no3e nponcxoAHT HeKOTopaa MOAHcjuiKaAiia 
MeTa6ojiH3Ma KjieToaiiBix CTenon BOAopocjien; b pe3yjiBTaTe 3Toro bbicbo6o- 
HxAaeTca aacTB yrjieBOAOB, b HOpMe HAym,Hx Ha nocTpoeHne KJieTOHHBix o6ojio- 
aeK. HanpnMep, y cBo6oAHomHBym;ero Nostoc muscorum h y KyjiBTHBHpyeMoro 
CHMSnoHTa Nostoc Ha6jiioAaeTCH o6pa30BaHHe THnnanoro tojictoto cjiH3HCToro 
cjioh, OTcyTCTByiontero y BOAopocjien b TajiJiOMe. Y Trebouxia b KyjiBType 
TaK>Ke HMeeTca mejiaTHHoo6pa3Haa o6ojioaKa, KOTopaa OTcyTCTByeT b chm6ho- 
TnaecKOM cocToaHHH (Ahmadjian, 1959). Bepoarao, h b 3Tom cayaae bbiaojic- 
HHe yrjieBOAOB npn CHM6no3e MomeT hpohcxoahtb 3a caeT H3MeHeHHa MeTa- 
6ojiH3Ma KjieToaHBix cTeHOK. XoTa cpeAH KOMnoHeHTOB KJieTKH pn6nTa HeT, 
ero OTAeJiaeT jinmB oAHa 3H3HMaTnaecKaa CTyneHBKa ot pn6o3Bi, oaeiiB pac- 
npocTpaHeHHoro caxapa. 

2. H3BecTH0, hto b jiHmaHHHKe pocT BOAopocjien orpaHnaeH ropa3AO 
CHJiBHee, aeM hx choco6hoctb k $OTOCHHTe3y. H36 bitok accHMHJiaTOB Hen3- 
6ejKHO 6yAeT BHAejiaTBca b oapyrnaiomyio tkbhb TajiJioMa. TpnS, KaK nona- 
3aHo, MomeT 3KCKpeTnpoBaTB paA coeAHHeHHH, b tom ancjie opraHnaecKne 
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KHCJIOTBI, H 3THM CTHMyjIHpOBBTB BLI^eJieHHe aCCHMHJIHTOB, TaK KaK HH3KHH 
pH BH3HBaeT yBejraneHHe npoHHijaeMOCTH KJieTOK BOAOpocjien. B cbh3h c sthm 
oneHB mrrepecHo coo6in;eHHe OojiBMaHa (Follmann, 1960; Follman, Villag- 
ran, 1965) o tom, hto pHA «jiHmaHHHKOBHX khcjiot», b tom HHCJie h mnpoKO pac- 
npoCTpaHeHHan ycHHHOBan KHCJiOTa, MoryT yBejiHHHBaTB npoHHijaeMOCTB 
KJieTOK BO^opocjieH. Bo3Mo>KHoe ynacTHe «jnnnaHHHKOBBix khcjiot» b BH^ejie- 
hhh yrjieBO^oB KJieTKaMn BOAOpocjien Tpe6yeT cneipiajiBHoro HCCJie^OBa- 
hhh; ho npn stom cjie^yeT hmctb b BHAy, hto b TajiJiOMe JinmairaHKa BOAopocjm 
BLIneJIHIOT JIHIHB OAHH yrJieBOA H3 MHOrOHHCJieHHHX $OTOaCCHMHJIHTOB, T. e. 

3 TO 036HpaTeJiBHHH npoijecc. 

3. HMeiOTCH ,o;aHHBie o tom, hto b HenoTopBix Tnnax cHM6no3a, HanpnMep 
Me>K,Uiy /KHBOTHBIMH H BOAOpOCJIHMH, >KHBOTHBie o6pa3yiOT HeHAeHTH^HIJHpO- 
BaHHBie «(J>aKTopBi», cTHMyjiHpyK)in;He BBiAejieHHe yrjieBOAOB boaopocjihmh 
(Muscatine h AP-, 1967; Smith h AP-, 1969). /Jo chx nop hoaoShhc <J>aKTopBi 
He naHAeHBi b jinmaniraKax, xoth hx cymecTBOBaHHe bhojihc BepoHTHO. 

4. HeJIB3H HCKJHOHaTB H BJIHHHHH (JaKTOpOB OKpy>KaiOm;eH CpeABI. TaK, 
6 bijio HanAeHO, hto npn nonBiTKax ncKyccTBeHnoro CHHTe3a JinmaHHHKOB 
H3 H30jmpoBaiiHHX KOMnoHeHTOB cTeneHB JiHxeHH3aii;HH yBejiHHHBaeTcn, ecjiH 
KyjiBTypH HOABepraTB nonepeMeHHOMy yBJianmeHHio h BHcymnBaHHio (Laisne, 
1967). KBHcneJi (Quispel, 1959) TaKme npnmeji k BBiBO^y, hto H3 MeHenHH 
BJia>KHOCTH npn cmrre3e MoryT 6 htb oahhm H3 Ba>KHBix ycjiOBHH ero ycnemHoro 
ocym;ecTBjieHHH. TaK KaK noAodHBie KOJie6aHHH bjib/Khocth cBOHCTBeHHLi hohth 
B ceM MecTOo6nTaHHHM JinmaHHHKOB, AencTBHe hx Ha $H3HOJiormo jmmaHHH- 
kobbix BOAopocjien, h b oco6eHHOCTH Ha BBiAejienne yrjieBOAOB, 3acjiymHBaeT 
HayneHHH. 

TeMHOBan 4>HKcauHH yrjieKHCJiOTbi. Y JinmaHHHKOB TeMHOBan $HKcan;HH 
yrjieKHCJiOTBi cocTaBjineT ot 3 — 5% ao 10% (Bednar, Smith, 1966; Hh(|)oh- 
TOBa, 19686), a no hckotophm a*hhbim h ao 50—100% (BapamKOBa, 1970) 

OT CBeTOBOH. BKJIIOHeHHe paAHOaKTHBHOCTH npOHCXOAHJIO npn 3TOM B aJiaHHH, 
acnaparnH, rjiyTaMaT, a6jiOHHyio h jiHMOHHyio KHCJiOTy, h ao 3% BKJiionajiocB 
b HenAGHTH(|)Hn;HpoBaHHBie coeAHHeHHH (Bednar, Smith, 1966). no AaHHHM 
M. T. Hh^ohtoboh (1968b), y nccjieAOBaHHoro eio JinmaHHHKa Cladonia 
alpestris MeTKa npn tcmhoboh $HKcan;HH pacnpeAejmjiacB cjieAyK)ni,HM o6pa30M: 
acnapTaT — 56% ot Been mctkh, rjiyTaMaT — 21 %, MajiaT — 18%, ijHTpaT — 
9%, h t. a. Ha6op coeAHHeHHH He oTJiHnajicn ot BLicmHx pacTeHHH. no MHe- 
hhio M. T. Hh^ohtoboh h A. T. MoKpoHOcoBa (1968), JinmaHHHKH b TeMHOTe 
^HKcnpyiOT C0 2 rjiaBHBiM o6pa30M nyTeM KapdoKCHJinpoBaHHH $oc$03HOji- 
nnpyBaTa; stot npoijecc npoAOJinmeTcn h b AneBHoe BpeMH, xoth h ocjio>k- 
HHeTCH $OTOCHHTeTHHeCKHM MeTa60JIH3M0M. Ho HpeABapHTeJIBHLIM AaHHBIM 

Oeiire (Feige, 1969), b tcmhoboh $HKcan;HH C u 0 2 y JinmaHHHKa Cora pauonia 
(Sw.) Fr. npHHHMaeT ynacTne MajiHK03H3HM. Bo3Mo>kho, hto b stom npoijecce 
nrpaeT pojiB h rpndHOH komhohcht, nocKOJiBKy y CBo6oAHO>KHBym;HX rpndoB 
TaKme OTMeneHH peaKipiH reTepoTpo(|)HOH $HKcan;HH yrjieKHCJiOTbi (HneB- 

ckh^, 1933; EeKKep, 1963). 

TaKHM o6pa30M, MHoroHHCJieHHBie HccjieAOBaiiHH, nocBHm;eHHBie H3yne- 
iihk) (|)OTOCHHTe3a JinmaHHHKOB, noKa3ajiH, hto b o6m,eM HeT noBOAa coMiie- 
BaTBCH B HX aBTOTpO<$HOH HpnpOAe, XOTH B03MO/KHO, HTO B HeKOTOpBIX CJiy- 
nanx HCH0JiB3yK)TCH opraHHHecKne coeAHHeHHH cydcTpaTa. JinmaHHHKH — 
oSnTaTejiH MecT c cypoBBiMH KJiHMaTHnecKHMH ycJioBHHMH — npeKpacHO npn- 
CnOCOdJieHBI K >KH3HH B STAX yCJIOBHHX. BKOJIOTHHeCKHe HCCJieAOBaHHH pHAa 
aBTOpOB BBIHBHJIH, HTO HyTeM aAanTaiJHH AMXaHHH H (J)OTOCHHTe3a aCCHMHJIH- 
Hhohhbih annapaT BOAopocjiefi b jmmaHHHKax cnocoden padoTaTB b TeneHne 
Bcero roAa, npnneM 3hmoh npoAyKTHBHOCTB BHine, neM jieTOM. PaHBme chh- 
TaJIH, HTO MeAJieHHBIH pOCT 3THX paCTeHHH o6l>HCHHeTCH Hpe3BHHaHHO HH3KOH 
HIITeHCHBHOCTBK) $OTOCHHTe3a H KaK CJieACTBHe 3TOTO HeAOCTaTKOM yrjieBOAOB 
n TKaHHx. BnocjieACTBHH 6njia ycTaHOBJieHa omndoHHOCTB 3Toro B3rjiHAa h 
noKa3aHO, hto a^ih jinmaHHHKOBHx BOAopocjien xapaKTepHa BBicoKan hhtch- 
CHBHOCTB aCCHMHJIHAHH yrjieKHCJIOTBI, H A^HHBIX O HOHH/KeHHOH CnOC06HOCTH 
hx k $0T0CHHTe3y, no cpaBHeHHio co cBo6oAHomHBym;HMH aHajioraMH, He 
HMeeTCH. OneBHAHo, pemaiom;HM $aKTopoM b onpeAejieHHH 6ajiaHca npoAyK- 
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T TT,rrr n u T tt « MBKCHM3JILHI>IH (bOTOCHHTeS 

THBHOCTH JIHDiaHHHKOB HBJIHeTCH COOTHOmeHHe ---L 

Auxamie ’ 

KOTopoe y Peltigera , HanpnMep, cocTaBjineT jramb 1.8, a ajih oahhx BOAopoc- 
jien oho paBHO 8 (Boysen-Jensen, Muller, 1929). 3 to jierKo motkho o6t>hchh , |'l, 
Tan Kan AuxaHne jmmaHHHKa cnjia^HBaeTCH H3 AHxaHHH rpn6Horo h boao- 
pocjieBoro KOMHOHeHTOB. Hcho, hto npo^yKTHBHOCTB Tanoro opraHH3Ma cpaB- 
HHTeJIbHO HeBbICOKa. 

3KOJIOrHH $OTOCHHTe3a JIHHiaHHHKOB H3yueHa B KJiaCCHHeCKHX H COBpeMGH- 
HblX pa6oTaX AOCTaTOHHO nOApoBHO H OCHOBaTeJIbHO, H yCTaHOBJieHbl OCHOBHJbie 
3aBHCHMOCTH. HcCJie^OBaHHe >Ke MeTa6oJIH3Ma <$OTOCHHTeTHHeCKHX npO^yKTOB 
H CJI02KHHX B3aHMOOTHOmeHHH Me^K^y A&YMH CHMfiHOHTaMH TOJIbKO HaHHHaeTCH, 
h 3Aecb nepeA nccjieAOBaTejiHMH B03HHKaeT ijejibiH pha HepemeHHHx npo6jiqivi. 
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KPHTHKA II EHEJIHOrPA<DIIfl 
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OnpeflejiHTejib bbichihx pacTeHnn Kpbma. KojiJieKTHB aBTopoB. II oa o6n;en 
pe^anniHeH H. H. Py6n;oBa. AH CCCP, HayHHHH coBeT no npoSjieMe «Ehojio- 
rnnecKHe ochobbi pan;HOHajiBHoro HcnojiB30BaHHH, npeo6pa30BaHHH n oxpaiiBi 
pacTHTejiBHoro Mnpa». H 3 a. «HayKa», JleHHHrp. ot#., JI., 1972 , 550 CTp., 
504 pnc. Tnpa>K 2900 . E(eHa 4 py6. 

E. M. L A Y R E N K O. (REVIEW). HANDBOOK OF CRIMEA HIGHER PLANTS. 1972 

Ony6jiHKOBaH «OnpGfl6jiHTGjn> bhcihhx pacTGHHH KpHMa». HecMOTpn Ha cpaBHmejiLHO 
Oojibihoh ajih H3 ,n;aTejii»CTBa «HayKa» Tnpa>K, Bpafl jih mohoio comhgbbtbch b tom, hto H3 ^a- 
HHe 3 to ohghb Ohctpo pa30H,n;6TCH; onpe,n;ejiHTejiH pacTGHHH, ocoOghho bhcdiiix, y Hac ne 
3ajie>KHBaiOTCH Ha nojiKax Mara3HH0B. 

CocTaBJieHHe oGnjero njiaHa ohpgagjihtgjih, opraHH3aijHH KOJiJieKTHBa aBTopoB h 06- 
m,ee pGflaKTnpoBaHEG TeKCTa Ohjei blihojihghh H. M. PyOijOBHM npn ynacTim hhhg noKoii- 
Horo M. C. HlajiHTa. Ohpg^gjihtgjib 6hji cocTaBJiGH b ochobhom coTpy^HEKaMii Tpcx ynpe- 
>K,n;eHHH: Hekhtckoto OoTaHHHGCKoro ca,n;a (Hjrra), KpBiMCKoro H6,n;arorEH6CKoro iiHCTiuyia 
(Chm^gpohojib) h XapBKOBCKoro yHHBGpcHTGTa; aBTopaMH cro hbjihiotch: A. T. Bobk, 
M. r. KajIHHHHGHKO, C. K. Ko>KGBHHKOBa, B. M. KoCHX, H. B. KpiOKOBa, T. r. JlGOHOBa, 
H. C. nocoxjmpoBa, E. H. IIoapKOBa, JI. A. IIpHBajiOBa, K). H. IIpoKy^HH, H. M. PyOuoB, 
T. II. PHH^HHa, JI. II. CjnocapGHKo, H. M. HcpHOBa, M. C. IIIajiHT. PGflaKijnoHHyK) paooiy 

C TGKCTOM OHpGflGJIHTGJIH HpOBGJia pG^KOJUlGTHH B CJlG^yiOm.GM COCTaBe: T. T. JlGOHOBa, 
JI. A. IIpHBajiOBa, H. H. PyOijOB, C. K. HoponaHOB (otbgtctbghhhh pc^aKTop), M. G. ILla- 
jibit. BccBMa cyni;GCTBGHHO ynacTHG b stoh paOoTG C. K. HcpcnaHOBa (EoTaniraGCKirii 
HHCTHTyT AH CCCP), OoJiBmoro 3HaT0Ka HOMGHKJiaTypn bhchihx pacTCHim $jiopH CCCP: 
OH oOgCHGHHJI M0Ji;GpHH3an,HK) HOMGHKJIBTypHOH HaCTH OHpGflGJIETGJIH. COTpyjIHHKOM BI1H 
AH CCCP hbjihgtch TaK>KG T. T. JlGOHOBa, oOpaOoTaBman poff Artemisia. HeKOTopoe yua- 
CTHG B pa6oTG HO CO3,0;aHHK) 3T0T0 OnpGflGJIHTGJIH HpEHHJI TaKJKG M. H. KOTOB (IlnCTHTyT 
60TaHEKH yKpaEHCKOE CCP), COCTaBHBmEH TaOjIHIjy flJIH OnpGfleJIGHEH BII^OB po^a Hiera- 
cium. 

HacTonmHE onpGflGJiETGJiB coctoet H3 ^iixotomehgckex TaOjinn; jijih onpeflenemiH 

CGMGHCTB, pOflOB H BHflOB BHCHIIIX paCTGHHH $JIOpH KpHMa. TaOjIEELI HBJIHIOTCH (JOJIOC 
HpOCTpaHHHME flJIH OHpGflGJlGHHH CGMGEGTB, 6OJIG6 KpaTKHME flJIH OHpejiejIGHHH pOftOB II 
GHJG 6OJIG6 KpaTKHME flJIH OHpGflGJIGHEH BHflOB. fljIH kaJKffOTO BHfla, KpOMG GTO OCHOBHBIX 
OTJIHHHTGJIBHHX HpH3HaKOB, flaHH TaKEG CBGflGHHH! OCHOBHaH >KE3H6HHaK $OpMa (OflHO-. 
flByXJIGTHHK, MHOrOJIGTHHK (TpaBHHECTHH), HOJiyKyCTapHEK, KyCTapHEK, flGpGBO), BHCOTa 
B CaHTHMGTpaX, BpGMH IJB6T6HHH II OTflGJIBHO BpGMH HJIOflOHOHIGHHH, 3K0JI0r0-<J)ET0r(GH0TII- 
HGCKHG yCJIOBHH oOHTaHHH, TGOrpa$EHGCKOG paCHpOCTpaHGHHG B KpHMy, Hap0AH0X03aii- 
CTBGHHOG 3HaHGHHG. BcG 3T0 — OHGHB JiaKOHEHHO, C HIHpOKHM HCH0JlB30BaHEGM COKpaiUG- 
HEH, BHpOHGM, JI6TK0 paCHIE(|)pOBHBa6MHX fla?KG 6G3 HOHCHGHHH. 

B npG,n;HCJIOBHH (CTp. 3—5) E3JI0>KGHa HCTOpHH C03ffaHHH OnpGffGJIHTejIH H nplIBGTieHbl 
CBGflGHEH 0 pa3,o;ejiGHHH Tpy,o;a Me»fly aBTopaMH; emggtch tbk>kg chcbtog hohchghhg «Kan 
H0JIB30BaTbCH OHpG^GJIHTGJIGM)) (CTp. 6), flaH CHHCOK yCJIOBHHX o603HaHGHEH II COKpaiH^EIlil 
(CTp. 7). 

B onpG,n;GjiHTGjiG npHBG^GHO 6 ojilhig 2400 BHffOB (nanopoTHHKoo6pa3HLix, rOJIOCeMOH- 
HHX, HOKpHTOCGMGHHHX), ffHKOpaCTyiH.HX B CTGHHOM E TOpHOM KpHMy (Ha TaBpHHGCKOM 
HOJiyOCTpOBG) H 60JIGG EJIH MGHGG HaTypajIH30BaBH3HXCH (OffEHaBIHHX) 3ffGCB, a TaK>KG Hail- 
60JIGG BBJKHHX mHpOKO KyjIBTHBHpyGMHX 3GpHOBHX E ffpyTHX CGJIBCKOX03HECTBGHHLIX 
paCTGHHII. 

TaOjiEHH .hjih ohpg^gjighhh b Oojibhihhctbg cjiynaGB npoH3BOffHT BHGnaTJiGHEG xoporno 
COCTaBJIGHHHX. C>KaTO, HO ffOCTaTOHHO BHpa3HTGJIBH0 0XapaKTGpH30BaHH yCJIOBHH oOlITa- 
HHH, TGOrpa^EHGCKOG paCHpOCTpaHGHHG E CTGHGHB BCTpGHaGMOCTH HpnBOffEMblX BHflOB 

b KpHMy. KaK yKa3aH0 b hpg^hcjiobhh, hocjigahhh nacTb tgkctb, KacaiomancH bh^ob, 
COCTaBJIGHB OOTaHEKaMH HeKETCKOTO OOTaHHHGCKOrO ca^a. B 3T0M HyBCTByGTCH OHHTHaH 
pyna H3BGCTHoro rGoOoTaHHKa n 6oTaHHKo-rGorpa$a H. H. PyOi^OBa, bot y>KG mhoto jieT 
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B03rjiaB.iHiom;ero (jLiopucTiinecKyio h 6 oTaHHKO-reorpa<J>HnecKyio nacTb b Hhkiitckom GoTa- 
HiinecKOM ca^y . 1 

HacTonmHH onpeAejurrejib b ochobhom omipaeTCH Ha Tanne KanuTajitHLie HayHHHe H3- 
AamiH, nan «Ojiopa KpHMa», «®jiopa yPCP» (ynpairan) h «®jiopa CCCP». 

jih KpHMa, npenMymecTBeHHO ero rDpHon nacTH, b nocjieAHne roAU phaom aBTopoB 
(oco6eHHO G. K). K)3enqyKOM n M. B. Kjiokobhm, a TaK>Ke E. T. IIoGeAHMOBOH h ap*) 6hjio 
onncaHO MHoro hobhx biiaob, TancoHOMinecKaH ijeHHOCTb kotophx HeoAHHaKOBa. MHorne 
113 3THX BHAOB BOHUIH B TaGjIIIAH AJIH OHpeAejieHHH B HaCTOHm,eM H3AaHHII, HO He MeHbmee 

Ko.miHecTBO tojibko ynoMHHaeTCH b npHMenaHHHx k TeM hjiii hhhm BiiAaM, b oahhx cjiynanx 
c VKa 3 aHHHMH hx OTJiHHHTejibHtix npH 3 HaK 0 B, a b Apyrnx — Ge3 3Toro. B pHAe cjiynaeB 
ocTaeTCH HencHHM: neM pyKOBOACTBOBajincb npn 3 tom aBTopn onpeAejiHTejin? Tan, Hanpn- 
Mep, b TaGjraijy AJ ih onpeAejieHHH bhaob poAa Thymus bohijih iiohth Bee beam 3Toro poAa, 
lipiiBOAHMMe ajih KpHMa b oGpaGoTKax poAa Thymus M. B. KjioKOBa (bo «®jiope CCCP» 
ii «(£iiope yPGP»); AJia hhjihhckhx MejiKHx bhaob H 3 poACTBa Campanula sibirica L. (pHA 
Sibiricae Fom.) b npHMenaHHH k C. taurica Juz. (bha 3Toro >Ke pHAa) yKa3 HBbiotch otjihhh- 
TeabHwe npH 3 HaKH, b to BpeMH nan rjm hhth MejiKHx bhaob H3 poACTBa Scutellaria orien- 
talis s. ampl. hphboahtch tojibko OTjiHHHTejiBHHe npn3HaKH A®yx «rpynn» sthx bhaob, 
a ajih Sideritis taurica s. 1. tojibko nepenncjiHioTCH AeBHTb bhaob, BoceMb H3 KOToptix ycTa- 
HOBjieHH ajih pa 3 JiiiHHHX paiiOHOB KpHMa C. K). KteennyKOM ii M. B. Kjiokobhm . 2 

K co/KajieHHio, b HacTOHiijeM onpeAejiHTejie HeAOCTaTOHHO hojiho hphboahtch chhohh- 
MiiKa bhaob, hto 6yAeT MemaTb bchkoto poAa conocTaBJieHHHM c 6ojiee cTapon jiHTepaTypoii 
no <J>jiope h pacTHTejibHOCTH KpHMa. B pHAe cjiynaeB He ynoMHHaioTCH Aa>Ke Ha3BaHHH 
TancoHOB, onHcaHHHx H3 KpHMa. Tan, HanpnMep, ajih poAa Fagus b Ta6jraii,e ajih onpeAe- 
jieHna bhaob hphboahtch Asa BHAa — F . orientalis Lipsky h F. sylvatica L. n Hiraero He 
CKa3aHO o F. taurica Popl. He ynoMHHaeTCH TaKJKe Quercus calcarea Troitzky, TaKJKe ohh- 
caHHHH H3 KpHMa. B CHHOHHMHKe Ulmus carpinifolia G. Suckow He ynoMHHaeTCH paHee 
imipoKo 6HTOBaBmee b jiHTepaType Ha3BaHne ahh 3Toro biia a 6epecTa — U. campestris L. 
cm. Huds., a ahh U. glabra Huds. He ynoMHHaeTCH paHee nrapoKo Hcnojib30BaBmeecH na3Ba- 
Hiie U . montana With. IIoAo6HHe npHMepH mojkho Ghjio Gh yMHO/KHTb. 

B onpeAejiHTejie noMenjeHO oneHB 6 ojibmoe kojihhcctbo pncyHKOB (504!), npenMyme- 
ctbchho rahnTyajibHHx; ocoGeHHO noBeajio b HJiJiiocTpHpOBaHHH OAHOJieTHHKaM. Eojib- 
tiuihctbo pncyHKOB BHnojiHeHO rpyGoBaTO h MecTaMH Aa?Ke HepnmjiHBo; xopomnx pncyHKOB, 
AaionpEX Gojiee hjih MeHee TOHHoe npeACTaBJieHHe 06 oGie^m raGHTyce BHAa, b KHnre cpaB- 
HHTe.ibHO Majio. PncyHKii pacnpeAejieHH b KHHre AH$$y3Ho; nacTO ohh HeonpaBAaHHo Be- 
jihkii, BCJieACTBiie nero 3aHHMaioT MHoro MecTa (cm., HanpnMep, pncyHKH Erodium cicu- 
tarium (L.) L’Hcr., Conium maculatum L., Limonium latijolium (Smith) Kuntze h MHorne 
Apyme). B onpeAejiHTejinx aojdkhh npeoGjiaAaTb pncyHKH aHajiHTHHecKne, Aaiomne npeA- 
CTclBJieHHe O XapaKTepHHX OTJIHHHTejIbHHX npH3HaKaX BHAa, H MOHTHpOBaTbCH OHII AOJKKHH, 
oneBHAHO, b BHAe TaGjum . 3 AHajiHTHnecKne pncyHKH ahh pHAa bhaob OAHoro h Toro >Ke 
poAa b HacTOHin;eM onpeAejiHTejie hmciotch (HanpnMep, ahh bhaob Nigella, Lepidium, 
Medlcago , Tilia, Fraxinus h HeKOTopne Apyrne), ho hx Majio, TaK KaK hbho npeoGjiaAaioT 
raOnTyajibHHe H3o6pa/KemiH. Pacnojio>KeHH pncyHKH b KHHre nacTo HepaijHOHajibHO. 
Tan, HanpnMep, ceMb pncyHKOB oahojicthhx bhaob BepoHHK (Ha cTp. 429—431) mo>kho 
Ghjio Gh, HecKOJibKO hx yMeHbmnB, pacnonojKHTb Ha oahoh CTpamme, hto oGjierHHjio Gbi 
cpaBHeHHe npH 3 HaK 0 B 3thx bhaob, ii t. a* B o 6 m;eM mojkho ci;a3aTb, hto, HecMOTpn Ha TaKoe 
oGnjine pncyHKOB, noAOop hx cjiynaeH h ohh 3 aHHMaioT HeonpaBAaHHo MHoro MecTa b KHiire. 

IIojiHrpa^HHecKH peAeH3HpyeMHH onpeAejnrrejib o$opMjieH aoGpotho: hjiothhh nepe- 
nneT c TiicHeHHOH «3M0JieM0H» $jiopH KpHMa — ABeTKOM 3aMenaTejibHOH opxHAen Compe- 
ria comperiana (Stev.) Aschers. et Graebn., 4 xopoman GyMara, neTKHH mpH$T, Gojibmne 
nmepBajiH moh^ay CTponKaMH npn xapaKTepncTHKe bhaob , 6 mnpoKHe no jih. ymiTHBan 


1 Bojibmon 3 acjiyron H. H. Py6ijOBa hbjihctch opraHH3aAHH n3AaHHH n peAaKTnpoBa- 
Hiie nocjieAHHx BHnycKOB «OjiopH KpHMa», HanaTon em;e E. B. Byjib$ 0 M f a TaKJKe opra- 
Hii3aAHH h noAroTOBKa K H3AaHHio HacTOHin;ero onpeAejiHTejin. 

2 IIo-BHAHMOMy, pa3o6paTbCH B 3T0M oGhJIHII «MejIKHX» (BHAHMO, BHyTpHBHAOBHX) 
TaKCOHOB KpblMCKOH $JIOpH 06 HHHHMH MOTOAaMH My3eHH0H (repGapHOH) pahOTH'yjKe He- 
B03M0JKH0. HeoGxOAHMa HOCTaHOBKa CH 6 AHaJIbHHX HCCJieAOBBHHH, B KOTOpbIX AOJI 5 KHH 
coneraTbcn nojieBHe hcc JieAOBaHHH (H3yneHHe 3KOJiorHH h $HTOAeHOJiorHH sthx thkcohob 
B CBH3H C HX H3MeHHHBOCTbK), CO cGopOM MaCCOBOrO MaTepHajia AJIa CTaTHCTHHeCKOrO H3y- 
neHHn), KapHOJiornnecKHe h sMGpHOJiornnecKHe hccjibaobbhhh, a Tanme H3yneHHe sthx 
TaKCOHOB B HHTOMHHKaX B OAHHBKOBHX yCJIOBHHX H T. A* HeT COMHeHHH, HTO 3TII paGoTH 
hbjihiotch oahoh H3 ochobhhx 3aAan HnKHTCKoro GoTaHHnecKoro caAa no H3yneHHio (Juiopu 
KpbEMa. 

3 3to h cAejiaHO, HanpnMep, b AsyxTOMHOM «HjuiiocTpHpoBaHHOM onpeAejiHTejie pacTe- 
nnii Ka3axcTaHa», H3AaHH0M hoa peAaKAnen B. II. TojiocKOKOBa HHCTHTyTOM GoTaHHKii 
AH Ka3axcKon CGP (AjiMa-ATa, t. 1, 1969; t. 2, 1972). OAHaKo TaM HeKOTopHe TaGjiHAbi 
c.inniKOM neperpy/KeHH pncyHKaMH. BoJibmne pa3MepH 3Toro H3AaHH h (1215 CTp.) o6H3aHbi 
oneHb KpynHOMy mpHtJrry. 

4 3tot bha, BnepBHe onncaHHHH H3 io5KHoro KpHMa, BCTpenaeTCH TaKJKe b Majion A3 hii. 

5 B 3 tom onpeAejiHTejie xapaKTepncTHKa BHAa coctoht H3 Tpex nacTen, KajKAan H3 
K'OTOPHX HaHHHaeTCH C KpaCHOH CTpOKH: 1) ero M0p$0JI0rHH6CKHe OTJIHHHT6JlbHHe npH 3 HaKii, 
2) jiaTHHCKoe h pyccKoe Ha3BaHHH h 3) xapaKTepncTHKa Ghomop$h BHAa, ero 3KOJiorHH n 
(JniTOAeHOJiorHH, pacnpocTpaHeHHe Ha Kphmckom (TaBpHnecKOM) nojiyocTpoBe, npaKTnne- 
cKoe SHaneHHe BHAa. Bee 3 to mohiho Ghjio Gh cjihtb b oahh aG3aA, hto chjibho yMeHbmnjio 
Gh oGbeM KHHrn. 
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TaK>Ke 6ojn>nme paaMepu KHnrn (17X26 cm) ii ee Bee, mo>kho cKa 3 aTb, hto mu noaynnaii 
pyKOBOACTBO fljiH KaMepaabHoro onpefleaemm Bucmnx pacieHHH KpuMa. BnponeM, Bee 
onpefleanTean pacTeHnn, ny6jiHKyeMue y Hac H3,n;aTeaBCTBOM «HayKa» h flpyrnMii niifla- 
Te jibctbbmh, HMeioT ctojib >Ke MOHyMeHTajiBHue pa 3 Mepu. Kor^a me mu nojKfleMcn HeOoab- 
iniix no pa3MepaM («KapMaHHux») 3KCKypcnoHHUx onpeneanTeaen, npenpacHUM o6pa3u,OM 
KOTopux MO>KeT cjiy>KHTB onpefleairreab buchihx pacTemin, co3,n;aHHHH B. PoTMajiepoM n 
H3AaHHun b r,Z(P, oco6eHHO ero neTBepToe nocMepTHoe H3,n;aHHe (W. Rothmaler. Excur- 
sionsflora von Deutschland. Gefasspflanzen. Vierte Auflage. Leipzig, 1966)? Pa3Mepu sroii 
KHnm: 11.5X17.5 cm, 503 dp. onpe^eanTeaBHux Ta6amj c 823 0T,n;eaBHUMH aHaaimine- 
CKHMii pncyHKaMH +48 CTp. c BBOffHUMH rjiaB bmh . B 3toh KHHre oxBaneHO 2578 biiaob, 
t. e. HeMHornM OojiBme, ne m b «Onpe,n;eanTeae Bucmnx pacTemm KpuMa». Kmiry 3Ty 
MO/KHO HOCHTB B KapMaHe U HOJIB30BaTBCH eiO Ha 3KCKypCHHX. 

Ho b o6m;eM mu floanmu 6bitb 6aaro,n;apHBi aBTopaM n pe,n;aKTopaM pen,eH3npyeMon 
KHnrn 3a to, hto ohh cocTaBHjin n onyOanKOBaan nepBbin onpe^eanTeaB Bucmnx pacTeHiiu 
Bcero KpuMCKoro nojiyocTpoBa. 

E. M . JlaepenKo. 

BoTaHHnecKHii HHCTHTyr (nojiyneno 3 X 1972). 

hm. B. JI. KoMapoBa 
AKa«eMHH HayK GGGP, 

JleHHHrpaa. 


y%K 019.941 : 082.2 : 581.524.4 (282.2) 

AHajiH3 3aK0H0MepH0CTeu pacTHTejibHoro noKpoea peuHbix iioum. 
yneHHe 3anncKH BauiKHpcK. roc. yHHB., 52, cep. 6 hoji. Hayn, JY° 8. 

y$a, 1971 : 1-283 

YU. A. Z L O B I N. (REVIEW). THE ANALYSIS OF REGULARITIES OF THE VEGETATIVE 
COVER IN RIVER FLOOD VALLEYS. 1971 

KojuieKTHB OoTaHHKOB EamKnpcKoro ymiBepcHTeTa onyfianKOBaji onepefliion coopmiK 
Tpy,n;oB, BRJiiouaromnn 19 CTaTeii. Oh OTKpuBaeTcn CTaTBHMH no KJiaccn^HKai^nH pacTit- 
TejiBnoro nonpoBa, b KOTopux HaxoAUT paaBHTiie n npiiMeHeHne 6aoK-MeTOfl K;iaccn({)iiKa- 
Hhh, paapaOoTaHHuii B. M. Mhpkhhum (1970). HuTepec k npo6aeMaM Kaaccn^HKamm 
ne cjiyqaeH — oh oOycjiOBjieH pacmupmomiiMCH njiaHOMepHUM BKaioneHneM b xoanii- 
CTBeimyio 3KcnayaTai*nio Bee Ooabinero mica a pacTHTejiBiibix coodmecTB n noHBjieimeM 
3naHiiTejiBHUx TeppiiTopHii, Ha KOTopux pacTHTe jibhoctb HcnuTajia B03^encTBiie aHTpo- 
noreHHoro <J>aKTopa ii Hy>K^aeTCH b noBTopHoii HJiaccn^nKaann. 

lleHTpajiBHoe MecTO b rpynne CTaTen, nocBnmeHHUx Kaaccn^iiKaann, sanimaoT 
ctbtbh B. M. MnpKHHa n B. C. MyxaMeTniHHofi «HeTBepToe npnGamKCHHe KJiaccn({)itKa- 
Hiiii nonMeHHUx jiyroB h CTeneii BamKHpHH (HacTonmne h ocTenHeHnue Jiyra, ayroBue 
cTenH)», b KOTopoii paccMaTpnBaeTcn paji; npmmnnnaaBHUx nojio^KeHHH, CBnaanubix 
c KJiaccn^HKaaHeii pacTHTe jibHocth Ha 6aae conpn/KeHHOCTH (Tonnee, accon,nnpoBaHHoCTi[) 
MejK/jy BH^aMH. CymHOCTB 6jiOK-MeTO,n;a MHpKHHa 3aKJH0HaeTcn b Bu^eaeHHH 6;iokob, 
t. e. rpynn fleTepMHHnpoBaHHH, conpn>KeHHOCTB naeHOB KOTopux Haiiflena 6 es yneTa o5ii- 
jihh, h rpynn ^oMHHnpoBamiH, conpn>KeHiiocTB naeHOB KOTopux ycTaHOBJieHa c yqefroM 
rocnoflCTBa no Macce b raaBHOM npyce. OnncuBaeTcn nocaeflOBaTeabnan npoijeAypa bu- 
flejieiiHH naen,n; bhaob Ha ocHOBe TexmiKH pacneTa conpn>KeHHOCTH no Koyjiy c flaabiieri- 
meii op^HHaaneH no ochm yBaa>KHeHnn n nacTOnmnon flnrpeccim. yTonuneTcn CHCTCMa 
ii o5T»eM TaKcoHOB KJiaccn<{)HKau 1 im. B «HeTBepTOM npn6an>KeHHH» OHa HMeeT TaKoii nnp ,: 
Tim pacTHTeaBHOcra, no^Tim pacTUTeaBiiocTH, rpynna accon,HaaHh, accoanaaiiH, cyoac- 
coaiiaana. B HTore nocaeAOBaTeaBHoro npnMeiieHHH OaoK-MeTO^a aBTOpu Bu^eanioT ac- 
coijiiaijHH n rpynnBi accoanaann hohmchhux ayroB h CTeneii EamKnpnn. 

PaccMaTpnBaeMan ctbtbh MnpKHHa n MyxaMeTmnHon npe^CTaBaHeT HHTepec n b ooaee 
o6in;eM naaHe b cbh3h c cymecTBOBaHneM ,n; B y x caMOCTOHTeaBHUx HanpaBaeHiin Kaaccu- 
(J)HKaU,HH — MaTeMaTHKO-CTaTHCTHqeCKHM II B 3HaHHTeaBH0H CTeneilH npOTHBOnoaOJKHUM 
eMy, KOTopoe mojkho Ha3BaTb HHTynTHBHO-apy^Hi^HOHHUM. npHMeqaTeabHO, hto b 1971 r. 
ony6anKOBaHU npaKTHnecKii OAHOBpeMeHHo nan paOoTa E. M. MnpKHHa n B. G. Myxa- 
MeTinnHon, TaK n paOoTa A. A. Hhi^chko «PacTHTeaBHan accoi^nau.HH n pacTHTeabpue 
cooomecTBa Kan nepBrnmue oGbcktu reoOoTaHnqecKoro nccae,n;0BaHHH». B nocae^Hon 
AexaabHO aHaaH3iipyiOTCH 3Tanu 6oaee npiiBunHon rjih . OTenecTBeHHOH reoGoTaniiHeoKon 
uikojih HHTyHTHBH0-3py^Hi(H0HH0H KaaccH({)HKai(Hn. B 6aecTHin;eM H3ao>KeHHH A. A. Hii- 
iieHKO, paccMaTpnBaiomero npnMep Kaaccn^HKai^nH 30 onncaHnn ayroBUx n OoaoTiiux 
cooomecTB b OKpecTiiocTHx JleHHHrpafla, He3aBncnMO ot Boan aBTopa bh^hu He to.ibko 
cnabHue ctopohu HHTynTHBHO-apy^nijHOHHOH Kaaccn^nKai^nii, ho neTKO .neMOHCTpu- 
pyiOTcn Bee ee caaoocTH. Ohh coctoht b TecHon 3aBncnM0CTH pe3yaBTaroB ot yMenim 
uccae^OBaTean c^eaaTB onncaHnn npoOHUx naoma^en b THnnnHUx Meciax, ot 3 Hajmn 
hm 3KoaornnecKHX cbohctb h CBH3en bh^ob, ot yMeHnn BuOpaTb raaBHue rjih . ^anaoro 
pemoHa npii3naKn ({)HT0i^eH03a. Tanan Kaaccn(J)HKai^HH npn Ka>Kymencn o6T»eKTHBH0CTH 
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cop;ep>KaHHH cy6i>eKTHBHa. MaieMaTHKO-CTaTHCTHHecKoe HanpaBJieHne KJiaccH$HKai^HH r 
pa3pa6aTHBaeMoe Mhpkhhhm, o6b6kthbho Kan no coAepjKamno, Tan n no $opMe. Ycnex 
KJiaccn({)HKai^HH b a^hhom cjiynae 3aBncnT ot npaBHJiBHoro BH6opa noAxoAnmero CTara- 
cTiinecKoro MeTO^a n ot pa3pa6oTamiocTH ajiropnTMa HJiaccn^nKaAnn. flocTaTOHHo $op- 
MaJiH30BaHHaH npoAeAypa KJiaccn^nKaAHH b TanoM cjiynae hphboaht k OAHHaKOBOMy 
pesyjitTaTy jno6oro rpaMOTHoro HCCJieAOBaTejra. 

IIo cymecTBy 6 jiOK-MeTOAa MnpKHHa mojkho CAejiaTB HeKOTopHe saMenamra. Ha oahom 
ii3 3TanoB KJiaccn({)HKaAHH ncnojiB3yeTCH KpnTepnn CTBiOAeHTa, nan bhaho h3 npnBeAeH- 
Hoii ^opMyjiu b peAyAHpoBaHHOM BHAe. KpnTepnn CTBiOAeHTa Mano nyBCTBUTeneH k Hop- 
MaJitHOCTH pacnpeAejieHHH n b 3tom CMBicjie BBi 6 paH yAanHO, ho npn ncnojiB30BaHnn 
3toto KpHTepnn 6 ojiBmoe 3HaneHne HMeeT cooTHomeHne A 0 Cne P CH H cpaBHHBaeMHX bh6o- 
poK n pa3Mep bei6opok. Heo 6 xoAHMO npeABapnTejiBHo npoBepHTB cooTHomeHne Ancnep- 
cnn, ncnojiB3yn KpnTepnn Onmepa, n b 3aBHCHM0CTH ot pe3yjiBTaTOB paccnHTHBaTB CTe- 
neHH cbo6oabi no cooTBeTCTByioin;HM (J)opMyjiaM (A. EepHCTemi, 1968; A. M. raTayjiHH, 
1970). ABTOpBI HOJIB3yiOTCH AJIH yCTaHOBJieHHH AOCTOBepHOCTH pa3HOCTH 95% AOBepHTejIB- 
iibim ypoBHeM. OAHaKO HBHMn-KyK (Ivimey-Cook, — aht. no: E. Maarel, 1971), KJiac- 
cii^HAnpyH Bepem;aTHHKH Ha ocHOBe accoAnnpoBaHHOCTn bhaob, npoBeji pacneTH b Asyx 
BapnaHTax: Ha 6a3e 95 n 99% AOBepnTejiBHBix ypoBHen n nojiynnji xopomnn pe3yjiBTar 
bo btopom cjiynae, Ha hto MnpKHHy n MyxaMeTmnHon cjieAyeT oOpaTHTB BHHMaHne. Abtoph 
ncnojiB3yioT npn nojieBon paOoTe CHCTeMaTHnecKHH (peryjinpHHii) cnoco 6 OTOopa o6pa3- 
Aob. B ijejinx CTaTHCTnnecKOH o 6 pa 6 oTKH MaTepnajia ijejiecoo6pa3Hee nojman peiiAOMH- 
3an;nH, a ecjin OHa HeyAoOHa no TexHiraecKHM coo 6 pa>KeHHHM, to cjieAyeT nojiB30BaTBCH 
cnCTeMaTHnecKHM otOopom co MHornMH cjiynanHHMH HanajiaMH, kotophh, KaK noKa3ajin 
iiccjieAOBaHHH IHanya (Ch. Shiue, 1960), cooTBeTCTByeT peiiAOMU 3 iipoBaHHOMy OT 6 opy. 
HnTaTejiB Hen36e>KHO oOpanjaeT BHHMaHne 11 a to, hto BHAejieHHHe accoAnaAHH n rpynnu 
accoAHapiiH npn MaTeMaTHKO-CTaTHCTnnecKOH KJiaccn$HKaAHH He a^iot npeACTaBJiennH 
06 oOjiHKe ^)HT0ii,eH03a, ero npycHOM n CHHy3najiBHOM cjioncennn, acneKTHBHOCTH h t. n. 
B CBH3H C 3 THM paCHHipeHne HCH0JIB30BaHHH MaTeMaTHKO-CTaTHCTHHeCKHX npneMOB KJiaC- 
CH(j)HKai;HH TpeOyeT OAHOBpeMeHHoro pa3BepTHBaHHH paOoT no A^TajiBHOMy H3yneHHio 11 
reooOTaHnnecKOMy onncamno BHAejieHHHx eAHHnu;. 

Ct3tbh B. M. MnpKHHa n B. C. MyxaMeTmnHOH TpyAHa ajih wraTejin, Majio ncny- 
nieiiHoro b tohkocthx MaTeMaTHKO-cTaTncTHnecKon KJiaccmjnKaAHH, TaK Kan caMH npim- 
Ahiih 6 jioK-MeTOAa H3Jio>KeHH b APyroM MecTe, a CTaTBH «HeTBepToe npn6jm>KeHHe» no 3a- 
Mbicjiy caMnx aBTopoB «He mojkct paccMaTpiiBaTBCH Kan onncanne MeTOAa» (cTp. 26), no- 
CKOJiBKy $opMajiH3aAHH Bcex 3TanoB KJiaccH(J)HKan;HH n opAHHaAHH ein;e ne 3aBepmeHa 
aBTopaMii. Bo3mo>kho, hto K03(J)(J)HAHeHT Koyjia, kotopbih aBTopu KJiaAyT b ocHOBy no- 
CTpoeiiHH MaTpnp, He HBJineTCH jiynmnM mctoaom Haxo>KAeHHH accoAnupoBaHHOCTii biiaob. 
KpoMe Toro, b tckctoboh nacra n b TaOjiHAax OKa3ajincB He BBinpaBJieHHHMH HeKOTOpue 
onenaTKH. TeM He MeHee reoOoTaiiHK, 3 aHHMaioiAHHCH KjiaccH<{)HKai^ien, He no>KajieeT 
o 3aTpaneimoM TpyAe, H3ynHB «HeTBepToe npn6jiH>KeHHe». Ejiok-mgtoa MnpKHiia mo>kiio 
oaohhtb KaK nepcneKTHBHHH npneM MaTeMaTHKO-CTaTiicTHnecKOH KJiaccH^HKapHii pacTH- 
TeJIBHOCTH. 

K TeopeTHnecKoii CTaTBe «HeTBepToe npn6jiH>KeHHe» no coAepjKaHHio 6jih3ko npiiMbi- 
KaeT CTaTBH B. M. MnpKHHa h JI. T. HayMOBofi «HeKOTopbie xapaKTepncTHKH MaTpim 
Me>KBH aoboh conpH>KeHHOCTH». Ha ocHOBe HaKonjieHHoro $aKTHHecKoro MaTepnajia b pac- 
nopnHxeiiHH OamKHpcKHX reoOoTaHHKOB OKa3ajiocB OojiBmoe KOJinnecTBO MaTprnj Me>K- 
bhaobhx conpHJKeHHOCTen pacTeHHH, paccHHTaHHHX no Koyjiy. nocKOJiBKy CBoiiCTBa 
DTHX MaTpHA Jie>KaT B OCHOBe MaTeMaTHKO-CTaTHCTHHeCKHX npneMOB KJiaCCH(J)HKaAHH, 
BnojiHe CBoeBpeMeHHOii h hcoOxoahmoh 3aAaneH OKa3BiBaeTCH H3yneHHe ochobhhx cbohctb 
3thx MaTpup. B CTaTBe ABTajiBHO aHajiH3HpyeTCH neTBipe napaMeipa, xapaKTepH3yioin;HX 
MarpHAy. ^Ba H3 hhx — cooTHomeHne nncjia nojio>KHTejiBHbix h OTpHAaTejiBHBix CBH3eii 
11 A^CKpeTHOCTB MaTpHAU, Kan OKa3ajiocB, HecyT HanOowiBniee KOJinnecTBO HH(J)opMaAHH. 
He orpaHHHHBancB H3yneHiieM cbohctb MaTpiiA, aBTopu npeAwiaraiOT nepBHH b JiHTepa- 
Type npoeKT hx KjiaccH(J)HKaAHH h BBiAejiniOT neTBipe Tnna MaTpnA (HAeajiBHBie, xopomne, 
yAOBJieTBopiiTejiBHHe h njioxne). 

B ctbtbhx H. M. MycT, A. B. J^eHHCOBon h B. M. MnpKHHa, B. M. MnpKiiiia 11 
C. H. CarnTOsa 6 jiok-M6toa b nocjieAHen ero MOAH^HKaAHH nocjieAOBaTejiBHO npiiMe- 
HHeTCH AJIfl KJiaCCH(j)HKaAHH THrpO({)HJIBHOH pBCTHTeJIBHOCTH, nOHMCHHHX JieCOB BainKH- 
pnn, TyraHHBix jiecoB p. AMyAapBH. B CTaTBe MnpKHHa n CarHTOBa a^ho HiiTepeciioe 
o^BHCHeHHe AByxBepmHHHOCTH pacnpeAejieHHH pnAa bhaob (anspeK, cojiOAKa, tpocthhk) 
Kan pe3yjiBTaTa noAaBJieHHH hx Ha ynacTKax nojiHoro pa3BHTHH TypaHrn. Bo3MO>KHO r 
TaKpe o6BHCiieHHe He HBJineTCH eAHHCTBeHHBiM, h AByxBepmHHHOCTB pacnpeAejieHHH bbi- 
TenaeT H3 HecoBnaAeHHH onTHMyMOB pa3HBix B03pacTHex rpynn AenoiionyjiHAHH 3thx 
pacreHHH. Heo6xOAHMOCTB TIAaTeJIBHOH OAeHKH B03paCTHHX COCTOHHHH OCOOeii BHAa npH 
3 KOJiorHnecKHX xapaKTepHCTHKax noA^epKHBaji A. EejiBrapA (1964). Oh bkjiiohhji ee 
b Hiicjio ochobhhx nojio>KeHHH npn aHajiH3e 3KOJiorHnecKHx apeajiOB bhaob pacTennii. 
OTMenajiacB OHa h HaMH (K). A. 3jio6hh, 1967). 

B a^Jiom rpynne CTaTeii OainKnpcKHX reoOoTaHHKOB no BonpocaM KJiaccH({)HKaAHii 
mo>kho a^tb BHCoKyio OAeHKy, yqHTHBaH Ba>KHoe 3aMenanHe B. fl. AjieKcaHApoBon 
(1969 : 208), hto «Han6ojiee y3KHM MecTOM b Bonpocax KJiaccH(J)HKaAnH pacTHTejiBHOCTH 
B GGGP HBJIHIOTCH BOHpOCH MeTOAHHeCKHe. . .». 

B Tpex CT3TBHX cOopHHKa RJIH. H3yneHHH nOHMeHHOH pacTHTejiBHOCTH HCHOJIB 3 yeTCH 

rpaAneHTHHH aHajiH3. T. B. IJonosa npnMeHHeT ero ajih H3yneHHH cyKAeccnn noHMeHHHX 
JiecoB p. B. HH3ep. OpAHHaAHH OHjia BHnojmeHa no 3K0KJiHHy coAep^KaHHH ryMyca b Bepx- 
HGM CJIOC nOHBH. CTpeMHCB yBH3BTB CTBAHH CyKA^CCHH C OCBK) aOcOJHOTHOrO BpeMeHH, 
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aBTOp CTpOHT yAaqHUII XpOHOKJIHH, B KOTOpOM BHfleJieHM BOCeMB KJiaCCOB B03paCTa HOHMbl. 
TjiaBHOe ^OCTOHHCTBO pa6oTH IIonOBOH COCTOHT B TOM, HTO OHa lie OrpaHH l IHBaeTCH pac- 
•CMOTpenneM H3MeHeHim no OKOKjmny KaKoro-jm6o oahoto npii3iiaKa pacTHTejibHOCTH 
<(naK 3T0 o6hhho AeJiaeTcn), a 6epeT pnA nx h oneHb KoppeKTHO Hcnojib3yeT cxaTHCTimecKyio 
TexHHKy. IIocjieAOBaTejibHO aiiajiH3HpyeTCH pa3Mem;eHHe no 3KOKJiHHy n xpOHOKJimry — 
nncjia ^aKTnnecKnx BCTpen bhaob b cpaBneHHii c TeopeumecKH bo 3M02Khmm Aannoro 

KJiacca rpa^neHTa, BCTpenaeMocTH A^peBbeB, KycTapHHKOB h bhaob >KHBoro HanonBenHoro 
nonpoBa, Bejinnnn K03<{)(j)imneHT0B Koyjia n njienfl bhaob, paccnnTaHHHx Ha ero ocnoBe, 
*mcjia bhaob, bhaoboh Hacuin;eHHOCTH n nncjia hoctohhhhx bhaob. TpaAneHTHbin aHajina 
B MOAH^HKaiJHH IIOnOBOH n03B0JIHJI BUAeJIHTb AJIH HOHMH p. B. HH3ep Tpil yCJIOBHQ-AH- 
-cKpeTHue B03pacTHbie cTaAnn — ocokophhkob, bh30bhhkob h jinniiHKOB. HpiiBeAeH 
n,eHHHH MaTepnaji no OKOJiornn bhaob. Pa6oTa IIonoBOH 3acjiy>KHBaeT bmcokoh OAeiiKii; 
pa3pa6oTaHHan eio MOAH^HKaijHH rpaAneHTHoro aHajiH3a JiornnecKH rjiy6oKO npoAyMana 
ii AOJiJKHa Hanra caMoe mnpoKoe npuMenenne. CjiaObiM MecTOM (bhahmo, eAHHCTBeHHbiM) 
Aaimoii pa6oTH HBJineTCH npoijeAypa 3aMeHti 3K0KJiHHa xpohokjihhom. Abtop npon3Beji 
ee na ocHOBaHnn cxoACTBa pacupeAejieiiHH BCTpenaeMOCTH no ocn ryMycnpoBaHiiocTii 
nonBLi c pacnpeAejieHneM BCTpenaeMOCTii no ocn a6cojiK)THoro BpeMenn. B Aaimoii pa- 
6oie npHMeHHTejibHO k noiiMe 3 to ne Bbi3biBaeT 6ojibmnx coMiieHini, ho c tohkii 3peHim 
o6in;eMeTOAHHecKHX npHHijHnoB paccMaTpiiBaeMon MOAH^HKaijHH rpaAiieiiTnoro aHajiH3a 
3Aecb HyncHbi 6o:iee cojiHAHbie ocHOBamm. 

J\. H. KapnoB pacnpocTpaHaeT rpa AiieHTHbiH aHajiH3 b MOAH(J)HKaijHH T. B. IIonoBoii 
Ha rajio^HTHue Jiyra. H. Kapnos ii B. M. Mupnim nepeHOCHT HeKOTopue HAen rpaAn- 
eHTHoro aHajiH3a n npimimn miAeKca rpynn Ha (jHiTOHHAHKaijHio. fljm pacneTa ynacuiH 
SKOJiornnecKHX rpynn b KOHKpeTHbix coo6in;ecTBax ncnojib30BajiCH npiiHijHn iiHAencoB 
rpynn K). H. CaMofijioBa. Ilpn 3tom rpynna paccMaTpiiBaeTcn nan OTiiocHTejibHan Bejin- 
HHHa, noKa3HBaioin;aH CTeneiib npeACTaBjieHHOCTH rpynnhi no OTHomeHHio k MaKciiMajibiio 
B03M0>KH0My KOJinnecTBy BHAa. IIoaxoa aBTopoB k npoojieMe (J)HTOHHAHKan,nii He jiinneH 
HHTepeca. Ho ncno;ib30BaHHe Tanoro napaMeipa, Kan MaKCHMajibiio B03MOHmoe kojiii- 
necTBo BHAa, He hobo. nepBUM, BepoHTHO, A. IOhhakhh (1907) nmajiCH Ha ero ocnoBe 
nocTpoHTb KOJinnecTBeHHLie oijeHKH bhaob. TorAa me A. Xhtpobo (1908) abji oOocnoBan- 
Hyio KpiiTHKy 3TOro noAxoAa. ManciiMajibHO B03M0>KHaH BejiHHHHa — 3T0 Tanon napaMeTp, 
oObeKTHBHUH pacneT KOToporo BecbMa npoOjieMaTuneii. 

B. H. BacHJieenq npeACTaBHji b cOopmiKe pa6oiy, nocBnmeHHyio Maji0H3yqenH0My 
OBOiicTBy pacTHTejibHoro nonpoBa — pa3HOo6pa3Hio. jih oijeHKH pa3iioo6pa3HH oh 
Hcnojib3yeT Tpn caMocTOHTejibHLix noKa3aTejin: SHTponnio, paccTOHHue ot nanajia noop- 
AHHaT b MHoroMepHOM upocTpaHCTBe h hhaokc Maprajie<{)a. B Aono^HeHHe paccnHTaHti 
KOiiAencnpoBaHHOcTb h BejniHHHa aojih shtpoiihii ot ee MaKCHMajibHoro 3iianeiiHH. HccjieAo- 
BaiiHio 6bijih noABeprHyTM Tpn ctbaiih cyKn,eccHH pacTHTejibHOCTH hohmu, KOTopue no3BO- 
jihjih aBTopy nojiymiTb pnA Banaiex TeopeTnnecKHX buboaob: a) Bnojine o6ociiobcIhho 
nocTaBJieHO hoa coMHeHHe BtiCKa3biBaeMoe neKOTopbiMH HCCJieAOBaTejiHMH nojiO/Kemie 
o tom, hto npn npn6jiii>KeHHH k KJiHMaKcy pa3HopoAnocTb coo6in;ecTB yBejiHHHBaoTCH; 
6) nocTaBJieH hoa coMHeHHe h aKOJiornnecKHH cmucji iihaokcob pa3HopoAHOCTn; yKa3bi- 
BaeTcn, hto BHCoKan opraiiH30BaiiiiocTb h CTa6njibHOCTb coo6m;ecTB MO>neT 6mtl Ao^Tiir- 
nyTa npn pa3HOM ypoBHe iix pa3HOo6pa3HH; b) OTMenaeTCH nepcneKTHBiiocTb ncnojib30- 
BaiiHH iiHAencoB pa3HOo6pa3HH b nanecTBe Mepu cTeneHH OjiaronpHHTCTBOBaiiHH cpeAH 
AJin coo6in,ecTBa; r) iiHAenc KoiiAeHciipoBaHHOCTH npeAJiaraeTcn paccMaTpiiBaTb nan nona- 
3aTejib CTeneHH BupaOoTainiocTii coo6in;ecTBa, nan oi^eiiKy Toro, HacnojibKO cjio>KHjiocb 
coo6in;ecTBO. 

B CTaTbe A. B. ^eiuicoBOH «OnuT aHajiH3a napAnajibHbix conpn>KeHHocTeH Me/KAy 
BHAaMH jiecHbix h OojiOTHbix coooin;ecTB» CTaBHTCH 3aAana H3ynnTb BJiHHHHe AOMimaiiTOB 
Ha MejKBHAOByio conpnHceHHOCTb bhaob b noHMeHHtix Jiecax h TpaBHHLix iih3hhiihx 6ojio- 
Tax. fljm 3Toro Ha ocHOBe cAejiaHHbix BbiOopon rjih. hh3hhhbix 6ojiot 6biJia paccnHTana 
conpn>KeHHocTb 15 bhaob Ha njiomaAKax c MaHHHKOM KpynHUM h 6e3 nero, AJia nonMenHbix 
jiecoB conpn>KeHiiocTb 11 bhaob TpaB noA nojioroM oconopn h 6e3 nero. OaKTimecKiiH Ma- 
Tepnaji b CTaTbe fleHncoBoii H3Jio>KeH HenoJiHO, a bmboah c^opMyjmpoBaHbi HeAOCTaTOnno 
neTKO. HanpamHBaeTCH mlicjib o tom, hto BejiHHHHa napu,HajibHOH conpH>KeHHOCTH koii- 
KpeTHOii napn bhaob 3aBHCiiT ne tojibko ot npncyTCTBim hjih OTcyTCTBHH AOMimaiiTa, ho 
€BH3ana h c 6nojioro-3KOJiorHqecKHMH cBOHCTBaMH AaiiHOH napbi bhaob. Moh^iio Ay^aTb, 
hto b TaKOH HeonpeAOJieHHOH h miipoKOii TaKCOHOMnnecKOii KaTeropnH, nan pacTiiTejibiian 
<J)opMaijHH, cmhcji napAHa.TbHbix conpn/KeHHOCTeH, b tom BHAe nan ero c^opMyjinpoBajiH 
Koyji ii BacHJieBHH, TepneTCH h napAnajibHan conpHJKeHHOCTb HanHHaeT OTpaHOTb skojio- 
mnecKHe aMnjiHTyAbi bhaob. B TaKOM cjiynae Hcnojib30BaHne TexHHKH napAiiajibiioii co- 
npnjKeHHOCTH OKa3biBaeTcn Aony CTHMUM tojibko b npeAejiax oahoh accoAHaAiin hjih 
rpynnbi accoijHaijHH. Ho Bee 3to tojibko npeAnojiojKeHHH HHTaTejm, aBTop cTaTbii moh<ct 
C HHMH II He COrJiaCIITbCH. 

Oco6oh rpynnon CTaTen npeACTaBjieHH b cOopHnKe pa6oT£i no arpo({)HTOAeiiojiorHH. 
OlIH OTKpHBaiOTCH AOBOJIbHO 60 JIbUl 0 H CTHTbeH O. M. XaHOBa «CTaTHCTH l ieCKaH XapaKTe- 
pHCTHKa A 0MHHaHTHUX MOAinJjHKai^HII COpHO-HOJieBOH pacTHTejibHOCTH noilM BaiHKHp- 
CKoro npeAypajibH». Abtop hcxoaht H3 h6bo3mo>khocth nocTpoemiH K*OMnjieKCHbix K.iac- 
CH(j)HKaiJHH arp0$HT0U,eil030B H HA©T no nyTH HOCTpoeHHH Asyx He3aBHCHMbIX KaaCCH^)II- 
Kau,iiH: Mop(J)OJiorHHecKon (na ocnoBe oco6eHHOCTeii >KH3HeHHbix (J>opM) h 3KOJiornqecKOH 
(na OCHOBe CBH30H BHAOB C yCJIOBIIHMH CpeAbl). HeCMOTpH Iia H3BeCTHyiO AUCKyCCHOHHOCTb 
npHHijHnoB nocTpoeHHH KJiaccH^HKaAHH arpo({)HTOAeH030B, npeAJiojKeHHaa aBTopoM 
SHOJiornnecKaH h 3KOJiornqecKan KJiaccH(J)HKaAHH arpo({)HTOAeH030B hohm npeAypaJibn 
BamKHpHH 3acjiy>KHBaeT BHHMaHHH h coa©P>kht u,eHHHH (^aKTHnecKHH MaTepnaji. B CTaTbe 
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P. B. Ypa3MeT0Ba, 0. A. KHJiB^n6eK0B0H, P. T. MHHn6aesa n O. M. XaHosa npHBo- 
^htch AaHHHe, CBH,n;eTejii»CTByiomHe o pernoHajiBHOM xapaKTepe Koa^m^neHTOB MencBn- 
aiOBOH conpHH<eHHOCTH no Koyjiy. OneBH^Ho, hto KJiaccn$HKai^noHHoe 3naneHne MaTpmjbi, 
nocTpoeHHon Ha ocnoBe Koa^Hn.neHTOB Koyjia, coxpaHHeTcn tojibko b npe^ejiax Toro 
paiiOHa, b kotopom OHa 6biJia nojiyqeHa. Han6ojiBinnH npnKJiaflHon arpoHOMHqecKim 
HHTepec npe^CTaBJineT CTaTBH P. r. MnnHGaesa, O. M. XaHOBa n JI. F. HayMoson «0 He- 
KOTopwx Bonpocax MeTO^HKn yqeTa 3acopeHnocTH nojien npn MapmpyTHOM o6cjie,n;oBaHiiH». 
B Hen yTOHHHiOTCH pa3Mepbi hpo6hoh naomaan, qncjio naomaflen, o6ecneqnBaioin;ee noay- 
qeHne penpe3anTaTHBH0H bh6opkh, npe,n;jiaraeTCH ynpomeHHaa nmnSajuiBHaH mKaaa 
fljia oijghkh npoeKTHBHoro hokpbithh copHbix pacTeHnu, qTo npn MapmpyTHbix o6cjie,no- 
BaHHHX MO/KHO CqHTBTB BHOJIHe OnpaBflaHIIblM, flaeTCH 060CH0BaHHe OHTHMajIBHHX CpOKOB 
yqeTa cophhkob. 

B pa3p;ejie MeTOAnqecKnx coo6mennn npeflCTaBJieH pan; pa6oT (P. HI. KamanoB, 
E f M. MupKiiH, M. II. KojiOMemjeBa, E. A. OSidfleHHOBa, E. A. Ahthhob; A. B. JJeHH- 
ccwsa; B. M. Mhpkhh n T. B. IIonoBa; P. m. Kamanos, B. M. Mhpkhh, T. B. IIonoBa), 
HaMeqaiomnx OTflejiBHBie nepcneKTHBHbie nyTH ncnojiB30BaHHH KOjmqecTBeHHBix MeTOffon 
b reoGoTaHHKe. B ctbtbg A. B. JJemicoBOH CTaBHTCH 3a,n;aqa Hanra onTHMajiBHoe qiicjio 
njiomaAOK ajih pacqeTa KoatJxJnmneHTOB Koyjia. Abtop pemaeT ee TpaflmjnoHHMM, qncTO 
3MnnpnqecKHM nyTeM. PaccMaTpnBan npiiBe^eHHbin eio (J)aKTiiqecKHH MaTepnan, mojkho 
BH^eTB onpe,n;ejieHHyK) cy6BeKTHBH0CTB b oijeHKe xo/ja KpnBbix. pememra 3aflaqn, 

nocTaBjieHiioii aBTopoM, pa3yMnee 6bijio nojiB30BaTBca CTaTHCTiiqecKH KoppeKTHUM cnoco- 
oom h axojKfleHHH o6BeMa bh6opkh n no <{)opMyjie: 


T R e ^ 0.05 ~ Ta6jinqHoe 3HaqeHne KpHTcpna CTBio^eiiTa, a 2 — flncnepcnH, L — nojiOBima 
yCTaHOBaeimoro flOBepnTejiBHOro HHTepBajia. Ilpn xapaKTepiiCTHKe MaTpmj, nocTpoeiiHbix 
n3 Bbi6opoK pa3Horo o6BeMa, fleHHCOBa aHajin3npyeT npenocTB MaipnijBi (o kotopom 
E. M. MnpKHH n JI. T. HayMOBa nrnnyT, qTO «OTopBaHHbin ot npoqnx 3 tot noKasaieab 
HMeeT cpaBHHTejiBHO Mano CMbicjia», CTp. 196) n qiicao flocTOBepHBix CBH3en b MaTpinje 
(KOTopoe MnpKiin n HayMOBa Boo6m;e He cqnTaioT xapaKTepiiCTHKOH MaTpmjhi). Bbi3bi- 
BaeT co>KajieiiHe OTcyTCTBne MaTepiiaaoB o BajKHeiminx ^jih MaTpnu; xapaKTepncTHKax — 
COOTHOUieHHII OTpmjaTeJIBHBIX H nOJIO/KHTejIBHblX CBH3eii II flHCKpeTHOCTH MaTpHHbl. 

C6opiiHK 3aBepmaeTCH A»yMH o 630 Phhmh CTaTBHMit: B. M. Mupioma, H. I\ Hyryiwa- 
hobou h T. B. IIonoBon no noHMeHHHM jiecaM n C. II. CaniTOBa n B. M. Mupioma no 
paBHiimibiM TyraaM Cpe^Hen A3 hh. 06a o630pa cocTaBaeiibi KBajm<{)mjHpoBaHHO. B nep- 
bom iuiTnpyeTCH 268 pa6oT, bo btopom — 70. 

B ijeaoM pei^eH3HpyeMbiH c6opiiHK CBHAeTeaBCTByeT o 3naqirreaBH0H paOoTe, npoBe- 
^ghiioh aBTopcKHM KOJiJieKTHBOM h raaBiibiM pep;aKTopoM B. II. BacnaeBiiqeM, co,n;ep/KiiT 
uiGHHbie MaTepnajibi, Koxopue bhocht 3aMeTiibiii Bhaafl b pa3BiiTiie KoanqecTBeimoH reooo- 
TciHHKii, ii 3acay>KHBaeT bucokoh ou;eHKii. 

K). A. 3ao6uh. 

yjTbHiioBciaift ce.nhCK0X03HiicTBeHHbift (IIojiyqeHO 19 II 1972). 
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EOT A HHUECKHtl TKVPHAJI 


1973 , JY? 3 


XPOHHKA 


yRK 002.704.31 : 006.3 : 92 : 58 (47 + 57) 

HAYHHAH CECCHH, 

nOCBflmEHHAfl 100-JIETHK) CO flHH POHCJJEHHH 
EOPHCA AJIEKCEEBHHA OEflHEHKO (1872—1972) 

I. T. VASILCHENKO. SCIENTIFIC SESSION, DEDICATED 
TO THE 100TH ANNIVERSARY OF B. A. FEDCHENKO (1872—1972) 

14—15 ceHTH6pn 1972 r. b TamneHTe cocTOHJiacn HaynHan ceccnn, nocBninCHHan 
100-JieTHio co ahh pojK^eHHH BhmaiomerocH pyccKoro GoTamraa, nrnpoKo H3BecTnoro ji 3a 
py6e>KOM, HeyTOMHMoro nyTemecTBeHHHKa, bhahoto oprami3aTopa GoTaHnneciuix nccjie- 
AOBaHpn Eopnca AjieKceeBHna cDe^neHKo. 

CeccHH 6Hjia opraHH30BaHa AKaAeMnen Hayn y36eKCKoii CCP h y36eKHCTaHCKiiM ot- 
AejieHHeM Bcecoi03Horo 6oTaHnnecKoro o6m;ecTBa. OTKpbrrae ceccnn coctohjiocb b 6ojibinoM 
K0H$epeHi;-3ajie npe3H,n;HyMa AH y3CCP hoa npeAceAaTejibCTBOM H. A. PaHKonoii. B ee 
pa6oTe npHHHjin ynacTiie GoTaHHKH pecnyfijiHK CpeAHefi A3 hh h Ka3axcTaHa, a Tan>Kd npu- 
exaBnrae H3 Mockbh, JlemiHrpaAa, HoBOcnGnpcKa h pn^a Apyrnx HaynHHx neiupoB 
CoBeTCKoro Coi03a. Bcero 6ojiee 100 nejiOBeK. Ha ceccnio npnfiHJi TaK/KC chh B. A. (Dca- 
neHKO, AjieKcen BopncoBHH (PeAneHKO, c cynpyron. 

Ha ceccHH 6 hjio c^ejiaHO 14 AOKJiaAOB. n. H. Obhhhhiikob He CMor npufibiTb b TaniKt'HT, 
h ero flOKJiafl 6 biji aaniiTaH T. T. CHAopeHKo. He npnfiHJia TaK>Ke n A. T. rojioBKOBa; ee 
AOKJiaA 6 hji 3aMeHeH AOKJiaAOM K. B. CTamoKOBiina o npHHu,imax H3ynemiH BepTiiKajbiioii 
hohchocth pacTiiTejibHoro noKpoBa ropHtix CTpaH. 

/JoKjiaAH, 3acjiymaHHfcie Ha ceccnn, 6 hjih HHTepecHH n b 6ojibmnHCTBe opiiniHajiLiiH. 
K HHCJiy oco6o nHTepecHHx AOKJiaAOB mojkho othccth cjieAyiomne: 1) Ohbit reorpa^nne- 
ckoto aHajiH3a (j)jiopn Ka3axcTana (B. A. Ehkob); 2) 3HaneHHe noHBeHHO-OoTanHnecKnx 
HccjieflOBaHHH nepecejieHHecKoro ynpaBJieHHH h pojib B. A. Oe^neHKO b hx opraHimmm 
(II. H. rpaHHTOB); 3) Pojib B. A. OeA^eHKo b pa 3 BHTHH (^jiopiiCTiiqecKHx iiccjieffOBamiii 
b Cpe^Heii A 3 Hh (K. 3. 3aKiipoB); 4) 0. A. h B. A. (PeAneHKo — nepBue nHTpoAVKTopw 
pacTeHHH cpeffHea3HaTCKoii <$Jiopbi b panoH Mockbh (O. H. PycaHOB). Oco6oe mpcto b pa- 
ooTe ceccHH 3aHHJi flOKJiafl B. H. PaijeKa Ha TeMy «MapmpyTbi B. A. (PeAneHKO no Cpe^neii 
A3 hh». PaijeK, caM ajibnimucT, 3aiiHTepecoBajicH cob peMeHHHM cocToiraneM nepeBajica n 
jie,n;HHKOB, onncaHHHx b CBoe BpeMH B. A. Oe^HeHKo (t. e. noHTii 70 jieT Ha3aA). npir 3 tom 
BHHCHHJIIIC b HHTepeCHHe H3MeHeHIIH B KOH({)IirypaH,HH pHAa Jie^HHKOB, a TaK/Ke B rnnpo- 
TepMiinecKOM peaoiMe HeKOTopnx nepeBajiOB. Tan, HanpnMep, nepeBaji BpaHr (no nyrn 113 
Aojihhbi p. Ulax^apH b BaxaH) 6 hji nocenjeH B. A. 4>eflneHK0 jieTOM (22 hiojih 1901 r.) 
ii onncaH KaK CHe>KHHH nepeBaji, hto noATBep>KAajiH h Mecrabie naiTejin. B HacToanjee BpeMH 
BpaHr JieTOM CHeroM He noKpHnaeTCH. Ha ceccHH bhhchhjiocb em;e oaho JiioOonbiTHoe 06- 
CTOHTejiBCTBo. H b CBoeM AOKJiaA e («3HaneHne pa6oT E. A. cPeAHeHKo ajih H3yneHiiH (jmopbi 
CCCP h 3apy6e>KHHx cTpaH») ocTaHOBEJicn Ha ero paSoTe o $jiope UpaHa. 9ia pa6oia 6bijia 
BtinojiHeHa hm b ochobhomb BoeHHoe BpeMH b 6jiOKHpoBaHHOM JleHHHrpaAc. B. A.,cTapBiii n 
6 ojibhoh, MyjKecTBeHHO nepeHOcnji Bee thtoth Gjiokbah, B03AymHHe 6oM6apAnponKii 11 
apTo6cTpejiH ropo^a h hii Ha oahh He npepHBaji CBoen paSoTH HaA <J>Jiopoii Hpana. 

K KOHAy bohhbi 3tot TpyA 6 hji hm 3aK0HHeH h nepenenaTaH Ha MamnHKe. npeAnonarajiocb, 
hto oh 6yAeT ony6jiHKOBaH b Amxa6aAe TypKMeHCKHM ({)HjiHajiOM AH CCCP, ho no phav 
npHHHH 3 to H3AaHne He cocTOHjiocb, a pyKonncb cHHTajiacb yTpaneHHon. OAHano npncyi- 
CTBOBaBmHH Ha ceccHH A. B. OeAneHKo 3anBHJi, hto Ay^JiHKaT pyKonucii coxpaHiuiCH n Ghji 
nepeAaH b ApxHB AH CCCP. Ceccnn BHHecjia pemeHne npocHTB npeaHAHyM AH y.3CCP 
ony6jiHKOBaTb pa6oTy B. A. OeA^eHKO «063op <{)jiopH UpaHa, c yKa3aHneM pacieHim noae3- 
HHX H BpeAHHX», a EOTaHHHeCKHH HHCTHTyT AH CCCP — npopei(eH3HpOBaTB pyKOnilCB 

nepeA ny6jiHKar(HeH. 

no OKOHnaHHH ceccHH ajih ynacTHHKOB ee 6 bijih opraHii30BaHH 3KCKypcnn Ha 03. HcKaH- 
AepKyjib, Ha 3anaAHHH THHB-IIIaHb (b panoH «HapBaKCKoro Mopn»), Ha CTaijiiOHapH Hhctii- 
TyTa 6oTaHHKH AH y3CCP h b BoTaHHnecKHH caA. 

//. T. BacuAb'ieHKo. 


EOTaHHHeCKHft HHCTHTyT 
hm. B. Jl. KoMapoBa 
AKaaeMHH Hayw CCCP, 
JleHHHrpan. 


(nojiyqeno 26 X 1972). 
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K ct. M. O. ^aiiiiJionoij h T. IS. Cokojiobckoii, crp. 339 



T a 6 ji 11 ij a I 

CepHHHHe nonepe^Hbie cpe3H (1—6) 3apoAbima Triticum aestivum L. 

14 — iuhtok; ka — KOJieonTMjit; A t — 1-ft 3aHaTOHHBifi jihct; a 2 — 2-fi 3a^aTOHHbift jihct; a 3 — 3-ii 3a- 
naTO^HBift jihct; npnwj — npOBOflfliUMfi nynoK mHTKa; npmzA — npoBOflamHfi nynoK KOJieonmnfl; 
jvtj — MeflHaHHaa /KHJina 1-ro jincTa; m 2 — MefluaHHaa JKHjina 2-ro jiHCTa; jw 3 — aiefliiaHHaH aaiJiKa 

3-ro JiHCTa; 6k — CoKOBOft KopeHB. 



T a 6 ji ii u, a II 

(PopMiipoBamie Me^iiaHHoii >kiijikii 
miiTKa Triticum aestiuum L. 

1 — CTejia kophh; 2 — ocHOBamie kophh; 
3 — AiefliiaHHan >KHjiKa mHTKa. 0 — (J).io- 
3Ma; nn —■ npoTOKcmieMa; mk — MeTaKCii- 
jie a; hcmk — iieHTpajibHbift cocyfl MeTa- 
KciiJieMbi; a — BHflOjjepivia; nif — nepnmiKn. 


Phc. 1. CoHjieHeHiie cTeji rjiaBHoro n 6okobbix 
3apo,n;HmeBHX KopHeii y Triticum aestiuum L. 

an — rjiaBHbift KopeHb; 6 k — SokoboH KopeHb; 
i+cmk — iieHTpajibHbift cocyn MeTaKctuieMu; mk — Me- 
TaKCMjiewa; tik — npoTOKcnjieiua; cfi — (fcjiosMa. 



K dp. 340 



T a 6 ji h u; a III 

BblXO^ 113 CTejIEI mHTKOBOrO II KOJieonTIIJIbHUX 
ny^KOB b o^HOM y3Jie. 

1 — Triticum aestivum L.; 2 — Oryza sativa L. 

npnui, — npoBonflmnft ny^OK mHTKa; npmtJi — npo- 

BonnmHft nynoK KOJieonTHJiH. 







K ct. A. II. MejniKHiia, CTp. 351 



T a 6 ji ii u; a IV 

CrpoeHiie ceMeHHofl KO/Kypw. (YBeji. 200). 

17 — Distylium racemosum Siebold et Zucc.; 18 — Hamamelis mollis Oliver; 19 — Parrotiopsis 
jacquemontiana Decne.; 20 — Sycopsis sinensis Oliver. 





T a 6 ji h u; a V 
CTpoeHne ceMeHHoii KoasypLi. 

21 — Parrotia persica (DC.) C. A. Mey. (yBeji. 150); 22 — Matudaea trinervia Lundell (yBeji. 200); 
23 — Disanthus cercidifolia Maxim. (yBeji. 150); 24 — Altingia excelsa Noronh. (yBeji. 400); 25 — 
Liquidambar macrophylla Oerst. (yBeji. 400). 



K ct. n. H. 'Hopo^eeBa, cip. 390 



T a 6 ji n i; a I 
CeMeHa Najas. (YBeji. 20). 

1—3 — N. bogoljubovii Sukacz.; 4—6 — N. bogoljubovii Sukacz. var. exilis Dorof. var. n.; 
7—11 — N. goretskyi Dorof. sp. n.; 12—16 — N. leonidii Dorof. sp. n. :1—6 — r. MenaniiH 
Ha One, TyjibCKan o6ji., aniHuejib-pHcc; 7—11 — Hep. npiiHeaiaHCKoe rpomieiiCKoft ooji., 
MHHaejib-pHcc; 12—16 — nep. CaMOCTpe;ibHHKii Ha HeaiaHe rpoHHeHcnoft odnacTii. pncc- 





T a 6 ji n u; a II 
CeMeHa Najas. (YBeji. 20). 

1 — N. flexilis (Willd.) Rostk. et Schmidt; 2 — N. tenuissima A. Br.; 3—4 — N. lanceolata 
G. et E. M. Reid; 5—8 — N. nemenensis Dorof. sp. n.; 9—13 — N. pseudo flexilis Dorof. sp. n.; 
14—17 — N. oxysperma Dorof. sp. n .1,2 — coBpeMeHHbie; 3,4 — aep. Xojimch Ha flHenpe 
ToMejibCKoii o6ji., njinoijeH; 5—13 — Aep. CaMOCTpejibHHKH Ha HeMaHe rpojmeHCKOil o6ji., 
Phcc-biopm; 14—17 — r. rp«3H JlnneuKOH o6ji., njinoi^eH. 
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THHecKHX KyCTapHHKOB Betula exilis Sukacz. h Betula nana L. (G 4 pnc.) 
(421). — T. B. OapoOHHijeBa. Bjihhhhg CBeTOBoro peJKHMa Ha pocTOBtie 
npon;eccLi y KaKTycoB Pereskia aculeata Mill, h Rebutia minuscula Schum. 
(C 3 pnc.) (429). — 3. T. KOHrap. Polygonum middendorfii — hobliu biia 
c HH30BbeB AMypa. (G 1 pnc.) (432). — A. A. XnpoB. 0 «B6AbMHHon 
mgtjig» na cocHe Pinus silvestris L. (433). — M. B. PaKOBa. Tbcpaug 
ceMeHa b npeAeJiax oco6h y AHKopacTymnx 6 o6obux. (C 3 pnc.) (436). — 

A. II. Henaes h A. A. Henaes. Coleanthus subtilis (Tratt.) Seidl. b npnaMyp- 
ckoh Hacra apeajia. (C 2 pnc.). (440). — K. II. IIohob. 0 BCKpuBamiH 
koctohgk Pistacia vera L. (C 1 pnc.) (446). 
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E, A. BaiunuTeffH. HenoTopbie Bonpocu $H3HOJiorHH jramaflHHKOB. II. OoTocniixea. 
(454). 
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E. M. Jlaspemco. (Pgagh3hh). OnpeAejiHTejib bhcihhx pacieHnn KptiMa. 1972. 
(465). — K). A. 3 jio6hh. (Pgagh3hh). AHajiH3 3aKOHOM6piiocT6H pacTHTGJib- 
Horo noKpoBa peHHux hohm. 1971. (467). 

XPOHHKA . 

H. T. BacHJibHeHKO. HaynHan cgcchh, nocBHmGHHan 100 -jigthio co ahh pohcachha 

B. A. Ogahghko. (1872—1972). (471). 
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Ad pec pedanijuu «BomaHmecnozo otcypuajia»: 

199164. JlenuHzpad , MendejieeecKasi auh ., d. 1 
JlenuHzpadcKoe omdejienue uzdameAbcmea «Hayna» 

TexHHHecKiitt penaKTop r. A. CMupnoea. 3aB. penanmiett M. IT. Ty/iuna 
KoppeKTopu 9. H. JIunna h B. A. IIy3unoe 

CnaHO b HaOop 6/XII 1972 r. IIonnHcaHo k ne^aTH 16/11 1973 r. <X>opMaT CyMam 70xl08 1 / 1 g. 
Hen. ji. 8Vi4-4 bkji. (Va neH. ji.) = 12.60 yen. ne*i. ji. yn.-H3a. ji. 14.44. Thu. 3an. 1559. 
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